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Harris 
CMOS DATA BOOK 


This data book is your complete guide to CMOS. Full descriptions of devices 
featuring low power dissipation, high noise immunity, and wide power supply 
voltage ranges, are available for both the popular 54C/74C and 4000 series 
logic families. Harris is pleased to be a fully qualified supplier of both CMOS 
logic families with total pin for pin and function for function compatibility. 
A handy cross reference guide is located at the front of the book cross ref- 

erencing alternate sources both by manufacturer and by device function. For 
additional convenience each logic family section is preceeded by a complete 
index of product availability. Users of CMOS will decide for themselves the 
relative merits of 54C/74C and 4000 series product. Whatever the relative 
merits, users of Harris CMOS will have the added advantages of being able to 
obtain both from a single manufacturer. 
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cross-reference guide 


FUNCTION 

Quad 2 Input NAND 
Quad 2 Input NOR 

Hex Inverter 

Quad 2 Input AND 

Triple 3 Input NAND 

Hex Schmitt Trigger 

Dual 4 Input NAND 

8 Input NAND 

Quad 2 Input OR 

BCD to Decimal Decoder 
BCD to 7 Segment Decoder 
Dual J-K Flip-Flops with Clear 
Dual D Flip-Flop 


Dual J-K Flip-Flops 
with Clear and Preset 


4 Bit Binary Full Adder 
4 Bit Magnitude Comparator 
Quad 2 Input Exclusive OR 


64 Bit Three State Random 
Access Read/Write Memory 


HD-54C/74C* SERIES 


MANUFACTURER CROSS REFERENCE 


HARRIS 
HD-74C00 
HD-74C02 
HD-74C04 
HD-74C08 
HD-74C10 
HD-74C14 
HD-74C20 
HD-74C30 
HD-74C32 
HD-74C42 
HD-74C48 
HD-74C73 
HD-74C74 


HD-74C76 
HD-74C83 
HD-74C85 
HD-74C86 | 


HD-74C89 


4 Bit Right-Shift Left-Shift Register HD-74C95 


Dual J-K Flip-Flops with Clear 
8 Channel Digital Multiplexer 


4 Line to 16 Line Decoder/ 
Demultiplexer 


Quad 2 Input Multiplexers 


Decade Counter with 
Asynchronous Clear 


Binary Counter with 
Asynchronous Clear 


Decade Counter with 
Synchronous Clear 


Binary Counter with 
Synchronous Clear 


8 Bit Parallel Out Serial 
Shift Register 


Parallel Load 8 Bit Shift Register 


HD-74C107 
HD-74C151 


HD-74C154 
HD-74C157 


HD-74C160 


HD-74C161 


HD-74C162 


HD-74C163 


HD-74C164 
HD-74C165 


* All Listed 74C Devices Are Available Also As 54C. 


NATIONAL 
MM74C00 
MM74C02 
MM74C04 
MM74C08 
MM74C10 
MM74C14 
MM74C20 
MM74C30 
MM74C32 
MM74C42 
MM74C48 
MM74C73 
MM74C74 


MM74C76 
MM74C83 
MM74C85 
MM74C86 


MM74C89 
MM74C95 
MM74C107 
MM74C151 


MM74C154 
MM74C157 


MM74C160 


MM74C161 


MM74C162 


MM74C163 


MM74C164 
MM74C165 


tet 


TELEDYNE 
MM74C00 
MM74C02 
MM74C04 
MM74C08 


MM74C20 


MM74C42 


MM74C73 
MM74C74 


MM74C76 


MM74C95 
MM74C107 
MM74C151 


MM74c154 
MM74C157 


MM74C160 
MM74C161 
MM74C162 
MM74C163 


MM74C164 
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322 
3-2 
3-2 
3-6 
3-2 


FUNCTION 

Three State Quad D Flip-Flop 
Hex D Flip-Flop 

Quad D Flip-Flop 


Synchronous 4 Bit Up/ 
Down Decade Counter 


Synchronous 4 Bit Up/ 
Down Binary Counter 


4 Bit Registers 


256 Bit Three State Random 
Access Read/Write Memory 


Dual Monostable Multivibrator 
Hex Inverting TTL Buffer 

Hex Non-Inverting TTL Buffer 
Hex Inverting PMOS Buffer 


Hex Non-Inverting PMOS Buffer 


Three State Hex 
Non-Inverting Buffer 


Three State Hex 
Non-Inverting Buffer 


HARRIS 
HD-74C173 
HD-74C174 


HD-74C175 
HD-74C192 


HD-74C193 


HD-74C195 


HD-74C200, 


HD-74C221 
HD-74C901 
HD-74C902 
HD-74C903 


HD-74C904 


HD-80C95** 


HD-80C97** 


* All Listed 74C Devices Are Also Available As 54C. 
**AI| Listed 80C Devices Are Also Available As 70C. 


NATIONAL 


MM74C173 


MM74C174 


~ MM74C175 


MM74C192 


MM74C193 


MM74C195 | 


MM74C200 
MM74C221 
MM74C901 
MM74C902 
MM74C903 


MM74C904 


MMs80C95 


MM80C97 


TELEDYNE 


MM74C173 


MM74C192 


MM74C193 


MM74C195 
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3-44 
3-46 


3-46 


FUNCTION 


Dual 3 Input NOR 
Gate + Inverter 


Quad 2 Input NOR 
Dual 4 Input NOR 


Dual Complementary 
Pair + Inverter 


Quad 2 Input NAND 

Dual 4 Input NAND 

Dual D Flip-Flop 

8 Stage Static Shift Register 
Dual 4 Static Shift Register 
Decade Counter 
Preset/Divide by N Counter 
Quad AND/OR Select 


14 Stage Binary/ 
Ripple Counter 


8 Stage Static Shift Register 
Divide by 8 Counter 

Triple 3 Input NAND 

7 Stage Binary Counter 
Triple 3 Input NOR 

Dual J-K Flip-Flop 
BCD/Decima!l Decoder 
Preset Up-Down Counter 
Quad Exclusive OR 

4 Stage Parallel In/ 


Parallel Out Shift Register 


12 Stage Binary/ 
Ripple Counter 


Quad Clocked *’D’’ Latch 


Quad Three State 
L/S Latch NOR 


Quad Three State 
NAND R/S Latch 


Hex Buffer, Inverting 
Hex Buffer, Non-Inverting 


Quad Bilateral Switch 


HARRIS 
HD-4000 


HD-4001 


HD-4002 


HD-4007 
HD-4011 
HD~-4012 
HD-4013 
HD-4014 
HD-4015 
HD-4017 
HD-4018 
HD-4019 


HD-4020 
~HD-4021 


HD-4022 
HD-4023 
HD-4024 
HD-4025 
HD-4027 
HD-4028 
HD-4029 
HD-4030 


HD-4035 


HD-4040 
HD-4042 


HD-4043 


HD-4044 
HD-4049 
HD-4050 
HD-4066 


RCA 
CD4000 


CD4001 
CD4002 


CD4007 
CD4011 
CD4012 
CD4013 
CD4014 
CD4015 
CD4017 
CD4018 
CD4019 


CD4020 
CD4021 
CD4022 
CD4023 
CD4024 
CD4025 
CD4027 
CD4028 
CD4029 
CD4030 


CD4035 


CD4040 
CD4042 


CD4043 


cD4044 
CD4049 
CD4050 
CD4066 


cae 


HD-4000 SERIES 
MANUFACTURER CROSS REFERENCE 


NATIONAL 


MM4601 
MM4602 


MM4611 
MM4612 
MM4613 
MM4614 


MM4617 


MM4619 


MM4620 
MM4621 
MM4622 
MM4623 
MM4625 
MM4627 


MM4630 


MM4635 


MM4649 
MM4650 
MM4666 


MOTOROLA 
MC14000 


MC14001 
MC14002 


MC14007 
MC14011 
MC14012 
MC14013 
MC14014 
MC14015 
MC14017 


MC14020 
MC14021 
MC14022 
MC14023 
MC14024 
MC14025 
MC14027 


MC14028 


MC14035 


MC14040 
MC14042 


MC14049 
MC14050 
MC14066 
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4-2 


FUNCTIONAL CROSS REFERENCE OF 


HD-4000 SERIES AND HD-54C/74C. SERIES 


(Does not imply pin compatibility) 


ARITHMETIC FUNCTIONS SERIES 
Four Bit Binary Full Adder — 
Four Bit Magnitude Comparator — 
COUNTERS 
7 Stage Binary HD-4024 
12 Stage Ripple-Carry Binary HD-4040 
14 Stage Ripple-Carry Binary HD-4020 
Decade Counter/Divider 

+ 10 Decoded Decimal Outputs HD-4017 
Divide by 8 Counter/Divider 

with 8 Decimal Outputs HD-4022 
Presettable Divide by ‘’N”’ 

Counter Fixed or Programmable HD-4018 
Presettable Up/Down Counter 

Binary or BCD Decade HD-4029 
Synchronous Decade — 
Synchronous Binary — 
Fully Synchronous Decade — 
Fully Synchronous Binary — 
Synchronous Up/Down Decade — 
Synchronous Up/Down Binary — 
DECODERS/MULTIPLEXERS 
Quad Bilateral Switch HD-4066 
BCD to Decimal Decoders HD-4028 


BCD to 7 Segment Decoder — 
8 Channel Digital Multiplexer — 
4 Line to 16 Line — 
Quad 2 Input = 


* All Listed 74C Devices Are Available Also As 54C. 
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54C/74C * 
SERIES 


HD-74C83 
HD-74C85 


HD-74C160 
HD-74C161 
HD-74C162 
HD-74C163 
HD-74C192 
HD-74C193 


HD-74C42 
HD-74C48 
HD-74C151 
HD-74C154 
HD-74C157 
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3 - 20 
3-21 


FLIP-FLOPS 

Dual “’D’’ with Set/Reset 

Dual ““J-K’’ with Set/Reset 

Quad Clocked ‘‘D’’ Latch 

Quad Three State NOR Reset/Set Latch 
Quad Three State NAND Reset/Set Latch 
Dual “‘J-K’’ Master/Slave 

Dual “J-K’’ Master/Slave with Preset 
Dual “J-K”’ 

Quad ‘‘D” Three State (Quad Latch) 
Hex “D” 

Quad “D"” 


GATES/BUFFERS/INVERTERS 
Dual 3 Input NOR Gate + Inverter 
Quad 2 Input NOR 

Dual 4 Input NOR 

Quad 2 Input NAND 

Dual 4 Input NAND 

Triple 3 Input NAND 

Triple 3 Input NOR 

Hex Inverter 

Quad 2 Input AND 

8 Inputs NAND 

Quad 2 Input OR 

- Quad 2 Input Exclusive OR 

Quad AND-OR Select 

Dual Complementary Pair + Inverter 
Hex Buffer/Converter, Inverting 
Hex Buffer/Converter, Non-Inverting 
Hex Inverting PMOS Buffer 

Hex Non-Inverting PMOS Buffer 
Three State Hex Buffer 

Three State Hex Buffer 


4000 
SERIES 


HD-4013 
HD-4027 
HD-4042 
HD-4043 
HD-4044 


— 


CD4076 (RCA) ** 


HD-4000 
HD-4001 
HD-4002 
HD-4011 
HD-4012 
HD-4023 
HD-4025 


CD4069 (RCA)** 


HD-4030** 
HD-4019 
HD-4007 
HD-4049 
HD-4050 


*AIl Listed 74C Devices Are Also Available As 54C. 


**Pin Compatible with 54C/74C. 
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4-20 
4 - 56 
4-70 
4-78 
4-78 


54C/74C* 
SERIES 


HD-74C74 


— 


HD-74C73 
HD-74C76 
HD-74C107 
HD-74C173 
HD-74C174 
HD-74C175 


HD-74C02 
HD-74C00 
HD-74C20 
HD-74C10 
HD-74C04 
HD-74C08 
HD-74C30 
HD-74C32 
HD-74C86 


HD-74C901 
HD-74C902 
HD-74C903 
HD-74C904 


HD-80C95*** 
HD-80C97~** 
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REFERENCE 


3-17 


3-57 
3-57 
SOF 
3257 
3-61 
3-61 


*** All Listed 800 Devices Are Available Also As 70C. 


SHIFT REGISTERS 


Dual 4 Stage with Serial Input/ 
Parallel Output 


8 Stage Synchronous Parallel Input/ 
Serial Output 


8 Stage Asynchronous Parallel Input/ 
Serial Output 


4 Stage with J-K Input and True/ 
Complement Output 


4 Bit Right-Shift Left-Shift 
8 Bit Serial-In Parallel Out 
4 Bit Parallel-In Parallel-Out 


SPECIAL FUNCTIONS 
Hex Schmitt Trigger 
Dual Monostable Multivibrator 


64 Bit Three State Random Access 
Read/Write Memory 


256 Bit Three State Random Access 
Read/Write Memory 


4000 
SERIES 


HD-4015 


HD-4014 


HD-4021 


HD-4035 


*All Listed 74C Devices Are Available Also As 54C. 
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54C/74C * 
SERIES 


HD-74C165 


HD-74C95 
HD-74C164 
HD-74C195 


HD-74C14 


~ HD-74C221 


HD-74C89 


HD-74C200 
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Technical Introduction 


CMOS, as a general category of logic circuits,has prop- 
erties which make it unique. The potential for low 
power, high noise immunity, high fanout and wide 
operating power supply range are equalled by no other 
technology available today. Best utilization of these 
characteristics can, however, only be made with an 
understanding of the technology, circuit configurations 
and operating characteristics. 


The intention of this introduction is to provide the 
system designer with sufficient technical background in 
CMOS to realize its full capabilities. 


The Introduction is divided into three sections covering 
the following topics: 


@ The MOS transistor 


@ The CMOS configuration — Logic implementation 
and circuits 


@ CMOS design rules 


The MOS Transistor 


The basic building blocks for all CMOS logic functions 
are N-channel and P-channel Metal Oxide Semiconductor 
(MOS) transistors. Referring to Figure 1, these devices 
function as voltage control switches in that a high or 
low impedance can be generated between source and 
drain terminals as a function of the voltage applied 
between the gate and source. Both elements in the 
referenced figure are also capable of bilateral current 
flow between source and drain. 


+V pad 


SOURCE DRAIN 


GATE o 


DRAIN SOURCE 


GATE 4 


-V -V 


P-CHANNEL MOS TRANSISTOR N-CHANNEL MOS TRANSISTOR 


SCHEMATIC REPRESENTATION OF 
P AND N-CHANNEL TRANSISTORS 


Figure 1 


An MOS transistor consists of heavily doped source and 
drain diffusions separated by a narrow gap over which 
there is a thin gate oxide and aluminum metallization as 
shown in Figure 2. In order for the transistor to con- 
duct current from source to drain a voltage in excess of 
its threshold must be applied from gate to source. 
The threshold is that voltage which must be exceeded in 
order to invert the silicon between the source and drain 
to form a conducting channel. An increase in the gate 
to source bias beyond the threshold voltage further 
inverts material under the gate electrode increasing 
transistor conductivity. 


ALUMINUM 
METALLIZATION 


DRAIN 


OXIDE 
(SiO2) 


f 


yt 


— N-CHANNEL TRANSISTOR 


GATE OXIDE THICKNESS 
Vp = P-CHANNEL THRESHOLD 1000 


VTN = N-CHANNEL THRESHOLD 


Application of a negative voltage in excess of one 
Vtp from gate to source, or a positive voltage in 
excess of one V7, from gate to source of a P-channel 
or N-channel transistor respectively inverts the channel 
material, inducing a conductive path from source to 
drain. 


Figure 2 


The following equations’ are a simplified representation 


of MOS operation, not taking into account some higher 
order effects. The MOS characteristic is represented by 
two curve segments, an inverted parabola for nonsatur- 
ated operation (VGs- VT) 2 Vps and a straight line for 
saturated operation (VGS-VT) <Vps. 


1 C.T. SAH “Characteristics of the Metal Oxide 
Semiconductor Transistors” 
[EEE Transactions of Electron Devices, July, 1964. 
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VGs= ria 
VGs= | av 


a = -13V 
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LCE 
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THEA 
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Vos 


P-~-CHANNEL 


Vps 


N-CHANNEL 


Drain characteristics measured on HD-4007 P-channel and N-channel 


transistors. 


Roll off of mobility at high power levels is illustrated by the 


decrease in Ips with increasing Vps on the N-channel characteristic. 


NONSATURATED OPERATION | 
(Vas-VT) 2 Vpbs 


IDs= Ke | 2\Ves- VT)Vps - vos? | 


SATURATED OPE RATION 
(VGs-VT) < Vps- 


Ips= K' (vas -~VT)2 


Where: 
VGS = Gate to Source Voltage 


V ps = Drain to Source Voltage 
VT = MOS Threshold Voltage 


,_ ME 
Re Og 


M= Channel Mobility | 

€ = Dielectric Constant of the Gate Oxide 
Tox = Thickness of the Gate Oxide 

TA = Ambient Temperature, °K 

W = Effective Channel Width 

L = Effective Channel Length 


Channel Mobility in the above equation is a function 
decreasing in magnitude with increasing temperature and 
is primarily responsible for most temperature dependent 
variations in performance. Figure 3 shows actual drain 
characteristics measured on an HD-4007. An obvious 
roll off of current at higher power levels is observed on 
the N-channel characteristic due to degradation of 


mobility. The P-channel characteristics exhibit the same 
effect, however it is less noticeable due to the greater 
slope of the curves in saturated operation. These curves 
graphically illustrate degradation of performance at 
elevated temperatures. Characteristics were recorded on 
an XY plotter allowing sufficient time for device tem- 
perature to rise. The low duty cycle operation of a CRT 
curve tracer would have eliminated display of this effect. 


The CMOS Configuration 


Virtually any logic function can be performed using 
parallel/series combinations of N and P-channel tran- 
sistors. In addition Complementary MOS configurations 
offer many advantages over circuits using P or N-channel 
transistors exclusively. Speed, power, noise immunity, 
fanout and power supply regulation considerations all 
shift in favor of the system designer, the reasons easily 
derived from a study of the basic inverter circuit. 
Figure 4 illustrates a CMOS inverter voltage transfer 
curve with the Ipp current superimposed over the 
transfer curve. Note the following characteristics: 


The inverter threshold is centered around the mid- 
point of the input voltage swing. Proper selection of 
transistor dimensions results in balanced impedances 
and an approximately centered gate threshold re- 
gardless of the Vpp supply voltage. This factor 
coupled with the Vpp to VSsg logic voltage swing is 
responsible for the high voltage noise immunity of 
CMOS for both logic ‘one’ and ‘’zero”’ levels. 


From the Ipp curve note that no DC current flows 
with the input voltage within one threshold voltage 
of either Vpp or Vss. A series current path exists 
from Vpp to Vsg only during transitions of the 
input voltage through the range for which both 
channels are conducting. 


CMOS transistor thresholds (N and P) of approxi- 
mately 1.5 volts result in a lower operating limit for 
Vpp-Vss of 3 volts or the sum of the N and P 
channel thresholds. Under this condition, as the 
inverter input swings through its voltage range there 
is no overlap in conduction of the N and P-channels. 


The basic operating characteristics which were illustrated 
above using an inverter also apply to gate and complex 
logic functions. 


Vtp = P-CHANNEL TRANSISTOR 
THRESHOLD 


VTN = N-CHANNEL TRANSISTOR 
THRESHOLD 


VpD 


OUTPUT 
VOLTAGE 


| X 
(Vsg + VTN) | i\  ! vob 
| (VDD - VTP) 
INPUT VOLTAGE , 


P-CHANNEL CONDUCTING : 


| N-CHANNEL CONDUCTING 


| 
| 
| 
| 
| 
| | 


SSeS 
| BOTH CHANNELS 
CONDUCTING 


CMOS VOLTAGE TRANSFER CURVE 
Figure 4 


CMOS Logic 


A NAND gate is implemented in CMOS by the series/ 
parallel transistor combination illustrated in Figure 5. 


VpD 


TRUTH TABLE 


A B| ft 
0 o| 1 
o 1] 1 
| 
1 1/0 


SYMBOL 


CMOS NAND GATE — A multiple input NAND gate 
can be configured with parallel P-channel transistors 
and series N-channel transistors in the manner shown 
here. NAND gates with more than two inputs would 
require one P-channel/N-channel pair per additional 
input. 


Figure 5 


Comparing the truth table and circuit schematic, the 
only way to switch the output to a zero level (Vss) is to 
apply two ones (Vpp) at the inputs. This closes the 
series path through the two N-channel devices to Vss. 
For all other input logic combinations, the series 
N-channel path is open with one or more of the parallel 
P-channel devices pulling the output to a one level. 


The CMOS NOR gate is analogous to the NAND 
function, the variation being that the P-channel devices 
are in series with the N-channels in parallel. 


“Functional Logic” is a term referring to the merging of 
two or more conventional gate functions into a single 
“complex” gate in order to affect a transistor count or 
performance advantage. The individual gate identity 
normally associated with logic is lost when the con- 
ventional gate to functional conversion is made. 


Functional logic is easily implemented with only a 
fraction of the transistor count required for more 
straightforward gate techniques. For example, the 
conversion of the function f = AB +C to functional logic 
shown in Figure 6 uses only six transistors, the gate 
implementation would require ten. Such a reduction 
in transistor count has a dramatic effect on chip size 
when applied to a large complex logic function. 


VDD 


f=(A+B)C=AB+C 


CMOS FUNCTIONAL LOGIC — Implementation of 
the function f = AB + C utilizing functional logic 
results in a savings of four transistors. The straight- 
forward gate implementation requires ten transistors, 
functional logic uses only six. — 


Figure 6 


Isolation elements are needed in the implementation of 
some digital functions, notably master/slave flip-flop 
configurations. Two techniques are illustrated in Fig- 
ure 7. Master to slave isolation is provided by de- 
coupling Vpp and Vsg from inverter element “‘A”’ by 
use of series P and N-channel transistors. Data input to 
the master flip-flop and clock isolation utilize trans- 
mission gates. 


VDD 
VoD = VDD P. >< a 
se nae P 
DATA a -. Q 
x N 
CLOCK 2 MASTER SLAVE 
a ? TRANSMISSION GATE 
SET s A f 
RESET 


. CONTROL 


f = Aif CONTROL = "1" 
f = DISC. if CONTROL = “0” 


Master/Slave ‘‘D” type flip-flop — This application 
shows the use of transmission gates to isolate Data 
and Clock inputs during the appropriate portions of 

_ the operating cycle. With Clock a logic one level Data 
is isolated from the master. With Set or Reset, a one 
clock is isolated from the internal circuitry. 


Figure 7 


The transmission gate is a voltage controlled coupling 
device. P and N-channel transistors are placed in a 
parallel configuration as illustrated in Figure 8. Either 
parallel transistor by .itself varies widely in impedance 
as its source swings through its signal range, varying the 
gate to source bias. The parallel combination results in 
a relatively flat characteristic over the entire Vpp to 
Vss input swing. 


VL 


7 | PERANNEL 


ANCE 


\] N-CHANNEL 


VH 


Vss = VL 
VDD = VH 


CMOS TRANSMISSION GATE — The resistance be- 
tween the input and output of a transmission gate is 
a function of the input voltage and the gate to sub- 
strate voltage. The effective resistance between the 
input and the output is the parallel combination of 
the P-channel and N-channel devices indicated by the 
dashed line. 
Figure 8 


CMOS Design Rules 


FLOATING INPUTS 

CMOS inputs that are not connected are undefined and 
will drift due to the leakage characteristics of the input 
structure. Under dynamic system conditions, coupled 
noise can propagate through floating inputs possibly 


leading to increased power dissipation and/or apparent 
circuit malfunction. For these reasons it is recom- 
mended that all inputs be connected either to a gate 
output or voltage supply. 


Forward Biasing Inputs or Outputs 


Under normal conditions, switching junctions on the 
CMOS chip operate under reverse bias. There are, 
however, possible situations under which forward bias 
could occur. The consequences vary depending on the 
specific technology and degree of forward bias. 


lf a CMOS input or output is driven by a low im- 
pedance source sufficiently beyond the supply range to 
heavily forward bias either of the drain to substrate 
junctions current flow could be sufficient to damage 
either the chip or wire bonding. Lower levels of drive 
can also cause damage due to activation of Lateral or 
Vertical Parasitic bipolar transistors. The most serious 
such effect is an NPN/PNP parasitic combination which 
latches up in SCR fashion and shorts Vpp to Vss 
ultimately destroying the chip. The SCR phenomenon 
is shown in Figure 9. A general rule when using CMOS 
is to avoid a forward bias condition sufficient to supply 
drive to parasitics by keeping all pins within the range 
Vss 0.3 < Vpin < Vpp + 0.3. When a forward bias 
condition is unavoidable a resistor can be used to limit 
current to a level not sufficient to activate parasitic 
transistors. 


EMITTER (NPN) EMITTER (PNP) 


Vss OUTPUT Vss 


BASE (PNP) 


N- 


COLLECTOR (PNP) 


COLLECTOR (NPN) 


Vcc VDD 


R2 


VERTICAL NPN 


Vss 


The SCR configuration shown above when properly 
biased can latch up conducting sufficient current to 
damage a CMOS device. The latch mode can be 
triggered by forward biasing either an NPN or PNP 
base emitter junction in the above configuration, 
both of which normally operate under reverse bias. 


Figure 9 


Derating Switching Parameters 


Switching Characteristics as well as DC drive capabilities 
exhibit a negative temperature coefficient of 0.3%/°C 
due to degradation of the channel mobility with in- 
creasing temperature. Switching parameters are nor- 
mally specified at 25°C and must be derated by the user 
according to his specific operating requirements. 


Static Discharge 


CMOS as well as other MOS technologies derive much of 
their advantage from the high gate input impedance, on 
the order of 10'292. The high input impedance, how- 
ever, is also responsible for what is its most serious 
handling problem, damage due to application of static 
charge across device terminals. Application of such 
charge to a CMOS input usually results in a Gate to 
Drain or Gate to Source short, a catastrophic failure. 
This phenomenon is more common in low humidity 
climates, but can be serious in any assembly area em- 
ploying commonly used environmental control methods. 


The failure mode is the rupture of the thin gate oxide 
due to the high voltage built up on application of a static 
charge. 


In all assembly environments some simple procedures 
can be followed in order to minimize device losses. 


1. Use conductive work stations. Metallic or con- 
ductive plastic tops on work benches connected to 
ground help eliminate static buildup. 


2. Ground all handling equipment if possible. 


3. Ground all handling personnel through a con- 
ductive bracelet through IM$2 to ground. The 
1M32 resistor is to prevent operator injury. 


4. Smocks, clothing, and especially shoes of certain 
insulating materials should not be worn in areas 
where devices are handled. These materials are 
highly dielectric in nature and will hold, or aid in 
the generation of a static charge. 


5. Control relative humidity to as high a level as is 
practical. A higher level of humidity helps to 
bleed away static charge as it collects. 


6. lonized air blowers can be used to reduce charge 
buildup in areas where grounding is not possible or 
desirable. 


7. Devices should be in conductive carriers during all 
phases of transport. Leads may be shorted by 
tubular metallic carriers, conductive foam or foil. 
Printed circuit boards should have shorting bars on 
the connectors. 


8. In automated handling equipment belts, chutes, or 
other surfaces the leads contact should be of a con- 
ducting nature. If this is not possible, ionized air 
blowers may help reduce static charge problems. 


9. Voltages of magnitude high enough to cause 
damage may be generated in high speed test equip- 
ment due to the effects of inductance or improper 
termination of driven lines. Steps should be taken 
to eliminate the possible application of such 
voltages to device pins or pads. This problem is 
not one of static discharge, but the result is so 
similar, they may be confused. Harris application 
note 208 is available further covering the subject 
of CMOS input protection techniques and hand- 
ling procedures. 


Minimizing Power 


DC power consumption is a function of leakage currents. 
Over the specified supply range the Total Ipp leakage is 
typically in the pico-ampere to nano-ampere range. 
For circuits operating at moderate to high speeds this 
component can normally be ignored in the determina- 
tion of total power. 


Most CMOS power at high operating frequencies is con- 
sumed in driving capacitance. Figure 10 shows the 
power supply current waveform for an inverter or gate 
circuit under a transient condition. The large positive 
current coinciding with the negative going input transi- 
tion is pulled from Vpp through P-channel device to 
charge CL. 


V 
LOGIC “1” 
LOGIC “0” 
INPUT FREQUENCY 
| 
0 
POWER SUPPLY CURRENT 
Power Supply Current — The majority of power 


supply current flows through the P-channel transistor 
to charge Cy_ during the negative going input transition. 
The current variation during the positive going input 
transition has two components. 


1. Momentary capacitive coupling through the overlap 
capacitance of a voltage greater than Vpp con- 
tributes a negative component. 


2. Serial current flows through both P and N-channels 
during the input transition while both transistors 
are thresholded. 


Figure 10 


Capacitive power for a given CMOS function can be 
determined from the equation P =f x CL x Vpp2 where 
f is the operating frequency, at which the output is 
switching. 
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To illustrate the P = fC, Vpp2 relationship, the 
average power dissipation versus clock frequency for 
% of an HD-4013 set up for the toggle mode is shown 
above. Both QO and QO are loaded with C_. 


Figure 11 


This formula can be derived as follows: 


The energy stored in the load capacitance when 
charged to Vpp is : 


E = %CL Vpp2 


For a gate this energy must be delivered to the load 
Capacitance through the P-channel device as the output 
switches to Vpp and removed as it switches to Vss. 
Thus, the total energy required to charge and discharge 
the load capacitance during one cycle is: 


ETotal = CL VobD2 


Power = Energy per unit time where time is the period 
of the operating frequency. 


T= + Where T = Period 
f = Frequency of Operation 
E E 
Bawerk Total 7 Total = FC, Vpp2 
qT 1 
f 


As mentioned earlier some current does flow serially 
through the complementary devices during that portion 
of the input transition when both P and N-channel 
devices are on. This condition becomes more prominent 
with higher values of Vpp-Vss due to increased con- 


ductivity as well as increased input voltage range for 
which complementary devices are simultaneously con- 
ducting. Longer transition times at a gate input will 
extend the period during which this series path from 
Vpp to Vss is conducting and increase total power 
consumption. 


With bipolar or single channel MOS technologies switch- 
ing (capacitive load) power is often insignificant due to 
high quiescent power levels. CMOS reverses this with — 
switching related power dominating the total system 
power. Significant savings in power can therefore, be 
gained by careful attention to such factors as input rise 
and fall time and load capacitance. 


Interfacing 


CMOS/TTL 

The CMOS interface with other technologies can in 
many cases be accomplished with no buffering. The 
HD-54C/74C product line, for example, has adequate 
output capabilities to drive two low power TTL loads. 
For devices not capable of driving TTL directly CMOS 
buffers are available to perform the CMOS to TTL 
interface. 


The TTL output “one” level (VQH) of 2.4 volts is not 
sufficiently high to guarantee recognition as a logic 
“one” at a CMOS input. A pull up resistor from the 
TTL output to Vpp provides an adequate interface 
for many applications by pulling the driven CMOS input 
nearly to Vpp restoring an adequate noise margin. 


CMOS/PMOS 

The primary requirement on PMOS to CMOS or CMOS 
to PMOS interfaces is signal voltage compatibility, which 
can normally be met by using common supplies. The 
wide Vpp-Vss operating range of CMOS provides the 
required voltage supply/signal compatibility. 


CMOS/THREE STATE 

A wide selection of devices are available as part of the 
HD-54C/74C series providing three state capabilities 
useful for a common bus interface. Output drive tran- 
sistors to both logic ‘‘one”’ and ‘’zero”’ levels are turned 
off when the “disable” input is held high yielding the 
“third” high impedance output state. Selective disabling 
of three state outputs allows two or more three state 
buffers to time share a single bus. 
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ARITHMETIC FUNCTIONS 


Four Bit Binary Full Adder 
Four Bit Magnitude Comparator 


COUNTERS 


Synchronous Decade 
Synchronous Binary 

Fully Synchronous Decade 
Fully Synchronous Binary 
Synchronous Up/Down Decade 
Synchronous Up/Down Binary 


DECODERS/MULTIPLEXERS 


BCD to Decimal Decoders 
BCD to 7 Segment Decoder 
8 Channel Digital Multiplexer 
4 Line to 16 Line 

Quad 2 Input 


FLIP-FLOPS 


Dual ““J-K’’ Master/Slave 

Dual ‘‘D’’ with Set/Reset 

Dual ‘‘J-K’’ Master/Slave with Preset 
Dual ‘’J-K”’ 

Quad ‘’D"’ Three State (Quad Latch) 
Hex ““D” 

Quad “7D” 


GATES/BUFFERS 


Quad 2 Input NAND 

Quad 2 Input NOR 

Hex Inverter 

Quad 2 Input AND 

Triple 3 Input AND 

Dual 4 input NAND 

8 Inputs NAND 

Quad 2 Input OR 

Quad 2 Input Exclusive OR 
Three State Hex Buffer 

Three State Hex Buffer 

Hex Buffer/Converter, Inverting 
Hex Buffer/Converter, Non-Inverting 
Hex Inverting PMOS Buffer 

Hex Non-Inverting PMOS Buffer 


SHIFT REGISTER 


4 Bit Right-Shift Left-Shift 

8 Bit Serial-In Parallel Out 

8 Stage Synchronous Parallel Input/Serial Output 
4 Bit Parallel-in Parallel-Out 


SPECIAL FUNCTIONS 


Hex Schmitt Trigger 

64 Bit Three State Random Access 
Read/Write Memory 

256 Bit Three State Random Access 
Read/Write Memory 

Dual Monostable Multivibrator 


HD-74C83 
HD-74C85 


HD-74C160 
HD-74C161 
HD-74C162 
HD-74C163 
HD-74C192 
HD-74C193 


HD-74C42 
HD-74C48 
HD-74C151 
HD~-74C154 
HD-74C157 


HD-74C73 
HD-74C74 
HD-74C76 
HD-74C107 
HD-74C173 
HD-74C174 
HD-74C175 


HD-74C00 
HD-74C02 
HD-74C04 
HD-74C08 
HD-74C10 
HD-74C20 
HD-74C30 
HD-74C32 
HD-74C86 
HD-80C95 
HD-80C97 
HD-74C901 
HD-74C902 
HD-74C903 
HD-74C904 


HD-74C95 

HD-74C164 
HD-74C165 
HD-74C195 


HD-74C14 
HD-74C89 


HD-74C200 
HD-74C221 
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HD-54C/74C Series 


These circuits employ complementary MOS (CMOS) to achieve 
low power dissipation, high noise immunity and wide power 
supply voltage ranges with symmetric rise and fall times. Features 
such as these make the 54/74C logic family ideal for use in digital 
systems and a must for “‘‘worse case’’ noise immunity design. 
Function and pin out compatibility with series 54/74 TTL devices 
minimizes design time for those designers already familiar with 
the standard 54/74 logic family. 


Family Features 


Wide Supply Voltage Range 3.0V to 15V 


Guaranteed Noise Margin 1.0V 


High Noise Immunity 0.45 Vcc Typ. 


Low Power 10nW Typ. for Gates 
10 pW Typ. for MSI Circuits 


Low Power TTL Compatibility Fan Out of 2 
Driving 74L 


All inputs are protected from 

damage due to static discharge ST STRIBUTED 
by diode clamps to Vcc and ee 
GND unless otherwise noted. 


HD-54C00/HD-74C00 Quad Two-/nput NAND Gate 
HD-54C02/HD-74C02 Quad Two-/nput NOR Gate 
HD-54C04/HD-74C04 Hex Inverter 
HD-54C10/HD-74C10 7riple Three-/nput NAND Gate 
HD-54C€20/HD-74C20 Dual Four-/Input NAND Gate 


SEMICONDUCTOR 


& DIVISION OF HARRIS CORPORATION 


Paste SSCSC*d 


HD-54C00/HD-74C00 


WIDE SUPPLY VOLTAGE RANGE 3.0V to 15.0V 


GUARANTEED NOISE MARGIN 1.0V 


HIGH NOISE IMMUNITY 0.45V cc TYP. 

LOW POWER CONSUMPTION 10nW/PACKAGE TYP. a 
LOW POWER TTL FAN OUT OF 2 

COMPATIBILITY DRIVING 74L HD-54C02/HD-74C02 


Vec 
1 


These logic gates employ complementary MOS (CMOS) to 
achieve wide power supply operating range, low power 
consumption, high noise immunity and symmetric controlled 
rise and fall times. With features such as this the 54C/74C 
logic family is close to ideal for use in digital systems. 
Function and pin out compatibility with series 54/74 devices 
minimizes design time for those designers already familiar 
with the standard 54/74 logic family. 


All inputs are protected from damage due to static dischrage ; : 
by diode clamps to Vcc and GND. HD-54C10/HD-74C10 


See CMOS Packaging Section 5 for complete package infor- 
mation. This device is available in Ceramic Dual In-Line and 
Flat Packs. 


See package outline Code 1U and Code 9V. 


Specifications 


ABSOLUTE MAXIMUM RATINGS 
Voltage at Any Pin -0.3V to Veg + 0.3V Storage Temperature Range -65°C to +150°C 


Operating Temperature Range Maximum Vcc Voltage 16V 
54C -55°C to +125°C Package Dissipation 500mW 
74C -40°C to +85°C Lead Temperature (Soldering, 10 Seconds) 300°C 


ELECTRICAL CHARACTERISTICS 


Min/Max limits apply across the guaranteed temperature range unless otherwise noted. 


PARAMETER SYMBOL MIN. TYP. MAX. | UNITS CONDITIONS 
CMOS TO CMOS 
Logical 1°’ Input Voltage ViN(1) i : a 
Logical 0" Input Voltage VIN(Q) i : ae 
Logical ’1"’ Output Voltage VOut(1) ee . fay esi 
Logical “O"’ Output Voltage Vout(0) i - Fie eat 
Logical ‘1’ Input Current LIN (1) Vec = 15V, Vin = 15V 
\ 
Logical “0” Input current I1N(0) Vec = 15V, Vin = 0V 
Supply Current Icc Vcc = 15V 
LOW POWER TO CMOS 
540, Vcc = 4.5V 

Logical ‘’1’’ Input Voltage | 74C, Vcc = 4.75V 

= 4.5V 
Logical 0" Input Voltage ae ie = ; ey 


40, Vcc = 4.5V, 19 =-10uA 
Logical ‘'1"’ Output Voltage . ae Vee ze 4.75V a = Brae 


Veco =4.5V,!g =+10uNA 
Logical ‘'0’’ Output Voltage a vee - Hae if = Ge 


CMOS TO LOW POWER 


Veco =4.5V 

Logical ‘'1’’ Input Voltage VIN(1) se ve a FEN 
Vcc = 4.5V 

Logical ‘’0’’ Input Voltage | VIN(Q) ae Wer = 475V 


“nal qt! 54C, Vcc = 4.5V, 19 = -360uNA 
Logical “1"’ Output Voltage Vout(1) 740 Vee -475V if = -360UA 


ey 54C, Vcc = 4.5V, Ig = 360UA 
Logical ‘0'’ Output Voltage Vout(0) . 74C, Vee = 4.75V, 19 = 360HA 


OUTPUT DRIVE 


Vcc = 5.0V, Vin(g) = OV 
Output Source Current ISource 1.75 mA Ta = 25°C, Taso 


Vec = 10V, ViN(0) = OV 
Output Source Current ISource 8.0 mA TA ee 25°C, Vout = QV 


. Vec = 9.0V, Vin(1) = 5.0V 
Output Sink Current ISink 1.75 mA Ta = 25°C, Vout = Vee 


| Vec = 10V, VIN(1) = 10V 
Output Sink Current ISink 8.0 me Ta = 25°C, Vout= Vee 


Specifications 


ELECTRICAL CHARACTERISTICS 


Ta = 25°C, Cy =50pF, Input Rise and Fall Times = 20ns unless otherwise specified. 
PARAMETER SYMBOL | MIN. | TYP. | MAX. | UNITS CONDITIONS 


HD-54C00/HD 74C00 
HD-54C02/HD-74C02 
HD-54C04/HD-74C04 


Propagation Delay Time to Logical ; 50 90 Vcc = 5.0V 
"1" or "0" pd 30 60 Voc = 10V 
Input Capacitance CIN 12 (Note 2) 


Power Dissipation Capacitance Cep 12 


(Note 3) Per gate or inverter 


HO-54C 10/HD-74C 10 


Propagation Delay Time to Logical i 60 100 ns Vcc = 5.0V 
11" or “0” pd 35 70 ns Vec = 10V 


Input Capacitance CiN 7.0 pF (Note 2) 


Power Dissipation Capacitance Cpp 18 pF (Note 3) Per gate 


HD-54C20/HD-74C20 


Propagation Delay Time to Logical , 70 115 ns Vcc = 5.0V 

“1 or "0" pd 40 80 ns | Vec=10V 
Input Capacitance CIN 13 pF (Note 2) 

Power Dissipation Capacitance Cpp 30 pF (Note 3) Per gate 


NOTES: 1. ‘‘Absolute Maximum Ratings’’ are those values beyond which the safety of the device cannot 
be guaranteed. Except for ‘‘Operating Temperature Range” they are not meant to imply that 
the devices should be operated at these limits. The table of ‘’Electrical Characteristics’’ provides 
conditions for actual device operation. 


2. Capacitance is guaranteed by periodic testing. 
3. Cpp determines the no load ac power consumption of any CMOS device. 


Typical Performance Characteristics 


Guaranteed Noise Margin 
Gate Transfer Characteristics Over Temperature vs Vcc 


at ae eT C 2 oc fii Seen 
= H 
I- —— rh =-55 c 3 prnen oevicesc oven “Hr 
SHE gt 
ot 2 ie FE 
a seucccecme eo LL 
tal = < Saeeer ‘iam : 
au | ° za coi 
Nee = 102 mail : 
cs ERE ee iii 
= Aa Za 
~ 19 LZR ‘aii TM 
10° 104 10° 10° 10’ 
Vin (V) INPUT FREQUENCY (Hz) 
Propagation Delay vs Propagation Delay vs Propgation Delay Time vs 
Ambient Temperature Ambient Temperature Load Capacitance 
HD-54C00/HD-74C00 HD-54C00/HD-74C00 HD-54C00/HD-74C00 
HD-54C02/HD-74C02 HD-54C02/HD-74C02 HD-54C02/HD-74C02 
HD-54C04/HD-74C04 HD-54C04/HD-74C04 HD-54C04/HD-74C04 
_. 150 
Voc = 5.0V hc dfen Voc = 10V = 
3 SEE AC TEST CIRCUIT ee 3 SEE AC TEST CIRCUIT = 
> Le — 
: a : 
z Poke = 
: ff] = 
< = a a 
oO eo oO 
a < =z ~20 
= a a 
| 20 
3 
-§0 -25 0 25 50 75 100 125 -50 -25 0 25 50 75 100 125 0 
AMBIENT TEMPERATURE (°C) AMBIENT TEMPERATURE (°C) CL — LOAD CAPACITANCE (pF) 


Typical Performance Characteristics (continued) 


Propagation Delay Time vs 
Load Capacitance 
HD-54C10/HD-74C10 


rT iT tity Ta = 25°C 
Vec =3.0V Y | 
SEE AC TEST CIRCUIT 
7 | | een 


Hy 
4 


on 
o 


tog — PROPAGATION DELAY TIME (ns) 


toa — PROPAGATION DELAY TIME (ns) 


C, — LOAD CAPACITANCE (pF) 


_ 
oa 
i—] 


—_ 
i—] 
La] 


o 
oS 


Propagation Delay Time vs 
Load Capacitance 
HD-54C20/HD-74C20 


Ta = 25°C 
SEE AC TEST CIRCUIT 


C, — LOAD CAPACITANCE (pF) 


Waveforms and AC Test Circuits 


CMOS to CMOS 


NOTE DELAYS MEASURED WITH INPUT 1, te 


20 ns 


HD-54C08/HD-74C08 


Quad 2-Input AND Gate 


HD-54C86/HD-74C86 
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Quad 2-Input EXCLUSIVE-OR Gate 


@ WIDE SUPPLY VOLTAGE RANGE 3.0V TO 15.0V 
@ GUARANTEED NOISE MARGIN 1.0V 


@ HIGH NOISE IMMUNITY 0.45 Vcc TYP. See CMOS Packaging Section 5 for complete package infor- 
@ LOW POWER TTL COMPATIBILITY FAN OUT OF 2 mation. This device is available in Ceramic Dual In-Line and 


DRIVING 74L Flat Packs. 


@ LOW POWER CONSUMPTION 10nW/PACKAGE See package outline Code 1U and Code 9V. 


TYP. 


Description Connection Diagrams 


Employing complementary MOS (CMOS) transistors to 
achieve wide power supply operating range, low power con- 
sumption and high noise margin these gates provide basic 
functions used in the implementation of digital integrated 
circuit systems. The N and P-channel enhancement mode 


transistors provide a symmetrical circuit with output swing 
essentially equal to the supply voltage. No DC power other 
than that caused by leakage current is consumed during 
static condition. All inputs are protected from damage due 
to static discharge by diode clamps to Vcc and GND. 


Truth Tables 


HD-54C08/HD-74C08 


INPUTS OUTPUT 
a ae ae 
L 
L 
L 
H 


HD-54C86/HD-74C86 


INPUTS OUTPUTS 
L 


xr 


H = High Level L= Low Level 


HD-54C08/HD-74C08 


HD-54C86/HD-74C86 


1Y 2Y 2A 2B GND 


Specifications 


ABSOLUTE MAXIMUM RATINGS 
Voltage at Any Pin 
Operating Temperature Range 


-0.3V to Vec +0.3V 
HD-54C08,HD-54C86 -55°C to +125°C 
HD-74C08,HD-74C86 -40°C to +85°C 

-65°C to +150°C 


Package Dissipation 500mW 
Operating Vcc Range 3.0V to 15.0V 
Absolute Maximum Vcc 16.0V 


Lead Temperature 


Sto: 3ge Temperature Range 
(Soldering, 10 Sec.) 300°C 


ELECTRICAL CHARACTERISTICS 


Min/Max limits apply across temperature range, unless otherwise noted. 
Ta = 25°C, Cy = 50pF, Input Rise and Fall Times’= 20ns unless otherwise specified. 


PARAMETER SYMBOL MIN. | TYP. | MAX. | UNITS CONDITIONS 
| CMOS TO CMOS 
Logical “1” Input Voltage VIN(1) yee : a 
Logical ’’0” Input Voltage ViN(O) wo : av 


. sagee V = 5.0V, | = -10 A 
Logical ‘1’ Output Voltage Vout(1) ie = 10V, Be Bry 
sven Saati Vcc = 5.0V, Ig =+10pA 
Logical ‘0’ Output Voltage Vout(0) Vee = 10V, ne nee 


Logical ‘1° Input Current 11N(1) Vcc = 15V, Vin = 15V 


Logical ‘0’ Input Current ltN(O) Vec = 15V, Vin = OV 


Supply Current Icc Vcc = 15V 


CMOS/LPTTL INTERFACE 
Logical ‘1’ Input Voltage ViN(1) | 54C, Vcc = 4.5V 


74C, Vec = 4.75V 


Logical “0’’ Input Voltage VIN(O) pi ie zi rene 
7 soaque 54C, V = 4.5V, | = -360 A 
Logical “’1’’ Output Voltage Vout(1) 74C, Vee = 475,10 = "360A 
eer ee 54C, Vcc = 4.5V, 19 = +360MNA 
Logical “0” Output Voltage Vout(0) 74C. Vee _ 1 75V,t9 > 360A 
OUTPUT DRIVE 
Output Source Current 
(P-Channel) 


, Vcc = 5.0V, Vout = OV 
Source : . Ta = 25°C 


Output Source Current 
(P-Channel) 


Output Sink Current 
(N-Channel) 


Output Sink Current 
(N-Channel) 


ISource 


ISink 


ISink 


Vcc = 10V, Vout = OV 
Ta = 25°C 


Veco = 5.0V, Vout = Vcc 
Ta = 25°C 


Vcc = 10V, Vout = Vcc 
Ta = 25°C 


HD-54C08/HD-74C08 


Propagation Delay Time to 80 140 ns 


Logical “1” or “0” ‘pd 40 70 ns 
Input Capacitance Cin 5.0 oF 
Power Dissipation Capacitance Cod 14 pF 
ne HD-54C86/HD-74C86 
Propagation Delay Time to ea | 110 185 ns Vcc : 5.0V 
Logical “1” or “0 p 50 90 ns Vec = 10V 
Input Capacitance CIN 5.0 pF Note 2 
Power Dissipation Capacitance Cod 20 pF Note 3 
NOTES: 1. ‘Absolute Maximum Ratings’ are those values beyond which the safety of the device cannot be 


guaranteed. Except for ‘‘Operating Range”’ they are not meant to imply that the devices should be 
operated at these limits. The table of ‘Electrical Characteristics’’ provides conditions for actual 
device operation. 

. Capacitance ts guaranteed by periodeic testing. 

. Cpp determines the no load 4C power consumption of any CMOS device. 
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Typical Performance Characteristics 


Propagation Delay Time Propagation Delay Time 


vs Load Capacitance vs Load Capacitance 
HD-54C08/HD-74C08 HD-54C86/HD-74C86 
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tpp — PROPAGATION DELAY TIME (ns) 
toa — PROPAGATION DELAY TIME (ns) 


NOTE: DELAYS MEASURED WITH INPUT t,, ty = 20 ns 
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Advanced Information 


HD-54014/HD-74C14 


Hex Schmitt Trigger 


@ WIDE SUPPLY VOLTAGE RANGE 3.0V TO 15.0V 


2 2 
@ LOW POWER T*L COMPATIBLE weg LT*L The HD-54C14/HD-74C14 Hex Schmitt Trigger is a mono- 
lithic complementary MOS (CMOS) integrated circuit con- 
structed with N and P-channel enhancement transistors. 


See CMOS Packaging Section 5 for complete package infor- 


mation. This device is available in Ceramic Dual In-Line and 
Flat Packs. 


See package outline Code 1U and Code 9V. 


| Connection Diagrams 


TOP VIEW 


HD-54C14/HD-74C14 HEX SCHMITT TRIGGER 
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HD-54030/HD-74C30 


8-Input NAND Gate 


@ WIDE SUPPLY VOLTAGE RANGE 3.0V TO 15V 
@ GURANTEED NOISE MARGIN 1.0V 
@ HIGH NOISE IMMUNITY 0.45 Vec TYP. 
@ LOW POWER FAN OUT OF 2 
@ TTL COMPATIBILITY DRIVING 74L 


The logic gate employs complementary MOS (CMOS) to achieve 
wide power supply operating range, low power consumption and 
high noise immunity. Function and pin out compatibility with 
series 54/74 devices minimizes design time for those designers 


: | , ! familiar with the standard 54/74 logic family. 
Package 


All inputs are protected from damage due to static discharge by 
diode clamps to Vcc and GND. 


See CMOS Packaging Section 5 for complete Package infor- 
mation. This device is available in Ceramic Dual In-Line and 
Flat Packs. 


See package outline Code 1U and Code 9V. 
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Logic Diagrams : 
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i Specifications 


ABSOLUTE MAXIMUM RATING 
Voltage at any Pin -0.3V to Vcc +0.3C Package Dissipation 500mW 


Operating Temperature Range HD-54C30 -55°C to +125°C Operating Vcc Range 4.5V to 15V 
HD-74030 40°C to +85°C Absolute Maximum Vcc 16V 
Storage Temperature Range -65°C to +150°C Lead Temperature (Soldering, 10 Sec.) 300°C 


ELECTRICAL CHARACTISTICS Min/Max limits apply across temperature range, unless otherwise noted. 


PARAMETER SYMBOL MIN. TYP. MAX. | UNITS CONDITIONS 
CMOS TO CMOS 
TT Ye V Vcc = 5.0V 
Logical “‘1"’ Input Voltage VIN(1) V Vee = 10V 
eal tee V Vcc = 5.0V 
Logical ‘0’ Input Voltage VIN(Q) V Vec= 10V 
. aque V Vcc = 5.0V, lo =-10UNA 
L 1" t V 
ogica Output Voltage Out(1) V Vee =10V, Ig = -10uA 
TT TT V Vcc = 5.0V,!l9 =+10uUA 
Logical “0’’ Output Voltage Vout(0) V Vee = 10V, 19 = +10HA 
Logical “1"’ Input Current IIN(1) MA Vec = 15V, Vin = 15V 
Logical ‘‘0” Input Current IyN(0) MA Vec = 15V, Vin =0V 
Supply Current Icc LA Vec = 15V 
CMOS/LPTTL INTERFACE 
“ap aaqee V 54C, Vcc = 4.5V 
L | V V ; 
ogical ‘1 Input Voltage IN(1) V TAC, Voc = 4.75V 
es aint V 540, Vec = 4.5V 
| ' 
Logical “0” Input Voltage ViN(Q) V 74C. Voc = 4.75V 
caine V 540, Vcc = 4.5V, 19 = -360UA 
Logical ‘1°’ Output Voltage Vout(1) V TAC. Vec = 4.75V, Ig = -3600A 
«al tenes V 54C, Vcc = 4.5V, 19 = 360uUA 
Logical ‘’0” Output Voltage VOut(0) V TAC, Voc = 4.75V, Iq = 360A 
OUTPUT DRIVE 
Output Source Current - Vec = 5.0V, Vout = OV 
(P-Channel) 'Source ee sa Ta = 25°C 
Output Source Current - 7 Vcc = 10V, Vout = OV 
(P-Channel) 'Source a " a Ta = 25°C 
Output Sink Current Vec = 5.0V, Vour=Vec 
(N-CHannel) ISink ta ae mA T= 2500 
Output Sink Current igi 80 46 mA Vec = 10V, Vout= Vee 


(N-Channel) Ta = 25°C 


B Specifications 


| ELECTRICAL CHARACTISTICS 
Tp = 25°C, C, = 50pF, Unless Otherwise Specified. 


PARAMETER SYMBOL MIN. MAX. | UNITS CONDITIONS 


Propagation Delay Time to tod 180 ns Vcc = 5.0V 
Logical “1” or “0” P 90 ns Vcc = 10V 


Input Capacitance : pF (Note 2) 


Power Dissipation Capacitance Cod pF (Note 3) Per Gate 


NOTES: 1. ‘Absolute Maximum Ratings’ are those values beyond which the safety of the device cannot be guaranteed. 
Except for ‘‘Operating Temperature Range’’ they are not meant to imply that the devices should be operated 
at these limits. The table of ‘’Electrical Characteristics’’ provides conditions for actual operation. 


. Capacitance is guaranteed by periodic testing. 
. Cpp determines the no load AC power consumption of any CMOS device. 


A 25°C 
EE AC TEST CIRCUIT 


NOTE: Delays measured with Input tz, tp = 20ns. 
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FARRIS 


SEMICONDUCTOR A 
ne CES Advanced Information 


HD-54€32/HD-74C32 


Quad 2-Input OR Gate 


WIDE SUPPLY VOLTAGE RANGE 3.0V TO 15.0V 
GUARANTEED NOISE MARGIN 1.0V 

HIGH NOISE IMMUNITY 0.45 Voc TYP. 
LOW POWER 10nW TYP. 


LOW POWER T2L COMPATIBLE DRIVE 2LT2L 
LOADS 


Employing complementary MOS (CMOS) transistor to achieve 
low power and high noise margin, these gates provide the 
basic functions used in the implementation of digital inte- 
grated circuit systems. The N and P-channel enhancement 
mode transistors provide a symmetrical circuit with output 
swings essentially equal to the supply voltage. This results in 
high noise immunity over a wide supply voltage range. No DC 
power other than that caused by leakage current is consumed 


during static conditions. All inputs are protected against static 
| Package discharge damage. 


See CMOS Packaging Section 5 for complete package infor- 
mation. This device is available in Ceramic Dual In-Line and 
Flat Packs. 


See package outline Code 1U and Code 9V. 


| Connection Diagrams | | 


HD-54C30/HD-74C30 
HD-54C32/HD-74C32 


SUPPLY VOLTAGE RANGE 


LOW POWER TTL 


COMPATIBLE 


HIGH NOISE IMMUNITY 


LOW POWER 


MEDIUM SPEED 
OPERATION 


The HD-54042/H D-74€42 one-of-ten decoder is a monolithic 
complementary MOS (CMOS) integrated circuit constructed 
with N and P-channel enhancement transistors. This decoder 
produces a logical ‘’0’’ at the output corresponding to a four 
bit binary input from zero to nine and a logical “1” at the 
other outputs. For binary inputs from ten to fifteen all 
Outputs are logical ‘1’. 


~HD-54€42/HD-74C42 


DRIVE 2 LPTTL LOADS 
0.45V Vcc (TYP.) 
50nW (TYP.) 


10MHz (TYP.) 
WITH 10V Vec 


BCD to Decimal Decoder 


ued ged 


3V TO 15V 


INPUTS OUTPUTS 


io) 


~~ —- oO O07 —- 0 0+r+-"00--00TW 


-O-O0O0-0-04 O=O A000 RP 


Slt 2 ee 


> Oo 
(>?) 


en con ST | 


wet eh a ee ee ee ee ea ee ee 
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SEMICONDUCTOR 


A DIVISION OF HARRIS CORPORATION 


See CMOS Packaging Section 5 for complete package infor- 
mation. This device is available in Ceramic Dual In-Line and 
Flat Packs. 


See package outline Code 1W and Code 9L. 


Dual-in-Line Package 


OUTPUTS 


OUTPUTS 
TOP VIEW 


Schematic Diagram 
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INPUTA Q 


INPUT B © 


INPUTC EO 


INPUT 0 CO 


|>o 


|>0 


So 


| >o 


O OUTPUT O 


O OUTPUT 1 


© OUTPUT 2 


O OUTPUT 3 


© OUTPUT 4 


O OUTPUT 5 


O OUTPUT E 


© OuTPUT 7 


O OUTPUT 8 


O OUTPUT 9 


TO INTERNAL 
TERMINAL CIRCUIT 


INPUT PROTECTION FOR ALL INPUTS 


Specifications 


ABSOLUTE MAXIMUM RATINGS 
Voltage at Any Pin (Note 1) -0.3V to Vcc +0.3V Storage Temperature -65°C to +150°C 
Operating Temperature HD-54C42 -55°C to +125°C Package Dissipation 500mW 


HD-74C42 -40°C to +85°C Operating Vcc Range 3.0V to 15.0V 
Maximum Vcc Voltage 16.0V Lead Temperature (Soldering, 10 Seconds) 300°C 


ELECTRICAL CHARACTERISTICS 


Min/Max limits apply across temperature range unless otherwise specified. 
Ta = 25°C, CL = 50pF, Input Rise and Fall Times = 20ns unless otherwise specified. 


PARAMETER SYMBOL MIN. | TYP. | MAX. | UNITS CONDITIONS 
CMOS TO CMOS 
i cbaeae VIN(1) V Vec = 5.0V 
Logical ‘’1’’ Input Voltage V Voc = 10.0V 
eT V Vcc = 5.0V 
Logical 0" Input Voltage VIN(O) V Vec = 10.0V 
. saqul V Vec a 5.0V, lo = -10UA 
Logical 1’ Output Voltage Vout(1) V Vcc = 10.0V, Ig =-10uA 
ere V Vcc = 5.0V,!9 =+10uUA 
Logical “0’’ Output Voltage Vout(0) V Vec = 10.0V, Ip =+10UA 
Logical “1’’ Input Current HN(1) A Vec = 15.0V, Vin = 15V 
Logical ‘‘0” Input Current lyN(Q) LA Vec = 15.0V, Vin = OV 
Supply Current Icc LA Vec = 15.0V 
Input Capacitance Cin pF Any Input 
Propagation Delay Time to a Vec = 5.0V 
Logical ‘’0" or Logical “1” Vec = 10.0V 
CMOS TO LOW POWER 
INTERFACE 
. snqur Vee V 5AC, Vcc = 4.5V 
Logical ‘'1" Input Voltage ViN(1) 15 74C, Voc = 4.75V 
al rye 54C, Vcc = 4.5V 
Logical ‘0’ Input Voltage VIN(O) 0.8 V TAC, Vee = 4.75V 
oe 540, Vcc = 4.5V, 19 =-360NA 
Logical “1 Output Voltage Vout(1) 2.4 V 74C, Vec = 4.75V, Ip = -360 UA 
Beate 54C, Vcc = 4.5V, 19 = 360UA 
Logical “0” Output Voltage Vout(0) 0.4 V TAC, Voc = 4.75V, Ig = 360UA 


Propagation Delay Time to a 


Logical 0” or Logical 1" 250 400 ns Voc = 5.0V 


NOTE: 1. This device should not be connected to circuits with the power on because high transient 
voltages may Cause permanent damage. 


SEMICONDUCTOR 


A DIVISION OF HARRIS CORPORATION 


HD-54C048/HD-74C48 | 


BCD to 7 Segment Decoder 


@ WIDE SUPPLY VOLTAGE RANGE 3.0V TO 15.0V 


@ GUARANTEED NOISE MARGIN 1.0V See CMOS Packaging Section 5 for complete package infor- 
@ HIGH NOISE IMMUNITY 0.45 Vcc TYP. mation. This device is available in Ceramic Dual In-Line and 
Flat Packs. 


See package outline Code 1W and Code 9L. 


Description Connection Diagram 


The HD-54C048/HD-74C48 BCD to 7 segment decoder is 
a monolithic complementary MOS (CMOS) integrated circuit 
constructed with N and P-channel enhancement transistors. 
Seven NAND gates and one driver are connected in pairs to 


DUAL-IN-LINE PACKAGE 
OUTPUTS 


make binary-coded decimal (BCD) data and its complement 
available to the seven decoding AND-OR-INVERT gates. 
The remaining NAND gate and three input buffers provide 
test blanking input/ripple-blanking output, and ripple-blank- 
ing inputs. 


S Segment Identification 


‘| 5 fe 


g 


é ? B C LAMP RB RB ——~—— GND 
‘ ————~ TEST OUTPUT/ INPUT INPUTS 
ae INPUTS BLANKING 
NUMERICAL DESIGNATIONS INPUT 
TOP VIEW 


AND RESULTANT DISPLAYS 


| | MM54C48/MM74C48 
My eS | BCD TO SEVEN SEGMENT DECODER 


O 42 3 4 5 6 7 


8 9 10 11 12 13 14 15 
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i Specifications 


ABSOLUTE MAXIMUM RATING 


Voltage at any pin 


D.C. 


Operating Temperature Range 


Storage Temperature Range 


ELECTRICAL CHARACTISTICS 


PARAMETER 
CMOS TO CMOS 


Logical ‘1 Input Voltage 


Logical ‘’0" Input Voltage 


Logical ‘’1’’ Output Voltage 
(RB Output Only) 


Logical ‘‘0’’ Output Voltage 


Logical “1” Input Current 
Logical 0’ Input Current 
Supply Current 


CMOS/LPTTL INTERFACE 
Logical 1" Input Voltage 


Logical ‘0’ Input Voltage 


Logical ‘’1’’ Output Voltage 
(RB Output Only) 


Logical ‘‘0’’ Output Voltage 


OUTPUT DRIVE 
Output Source Current 


| (P-Channel) (RB Output Only) 


Output Sink Current 
(N-Channel) 


Output Sink Current 
(N-Channel) 


Output Source Current 
(NPN Bipolar) 


NOTES: 1. 


HD-54C48 
HD-74C48 


-0.3V to Veg +0.3V 


-559C to +1259C 
-A0°C to +85°C 


-65°C to +150°C 


SYMBOL 


VIN(1) 


VIN(O) 


VOut(1) 


VOut(0) 


lIN(1) 
l}N(O) 
Icc 


VIN(1) 


VIN(O) 


Vout(1) 


VOut(0) 


Source 


ISink 


~ [Sink 


MIN. 


3.5 
8.0 


4.5 
9.0 


2.4 


1.75 


8.0 


20 


20 


TYP. 


0.005 
~0.005 


3.6 


16 


50 
65 
50 
65 


Package Dissipation 
Operating Vcc Range 


500mW 
3.0V to 15V 


Absolute Maximum Vcc 16V 


Lead Temperature (Soldering, 10 Sec.) 


MAX. 


1.5 
2.0 


0.5 
1.0 


1.0 


300 


0.8 
0.8 


0.4 
0.4 


-0.80 


UNITS 


<< << << << 


Ee F& FF 
> FP YF 


<< << << << 


mA 


mA 


mA 


mA 
mA 
mA 
mA 


300°C 


Min/Max Limits apply across temperature range, unless otherwise specified. 


CONDITIONS 


Vec = 5.0V 
Vcc = 10V 


Vec = 5.0V 
Vcc = 10V 


Vec = 5.0V, lg =-10uA 
Vec = 10V, 19 =-10uA 


Vec =5.0V,!9 =+10uA 
Vec = 10V, lg =+10uA 


Vec = 15V, Vin = 15V 
Vec = 15V, Vin = 0V 
Vec = 15V 

54€, Vcc = 4.5V 

74C, Vec = 4.75V 


54€, Vec = 4.5V 
74C, Veg = 4.75V 


540, Vec = 4.5V, 19g =-bOuA 


74€C, Vcc = 4.75V, lo = -bOUA 


54€, Vcc = 4.5V,19 = 360A 


TAC, Vee = 4.75V, Ip = 360uA 


Vec = 4.75V, Vout = 0.4V 


Vec = 5.0V, Vout = Vee 
Ta = 25°C 


Vec = 10V, Voutr= Vee 
Ta = 25°C 


Vec = 5.0V, Vout = 3.4 
Vec = 5.0V, Vout = 3.0 
Vec = 10V, Vout = 8.4 
Vec = 10V, Vout = 8.0 


‘‘Absolute Maximum Ratings” are those values beyond which the safety of the device cannot be guaranteed. 


Except for ‘’Operating Temperature Range”’ they are not meant to imply that the devices should be operated 
at these limits. The table of ‘‘Electrical Characteristics’’ provides cgnditions for actual device operation. 


2. Capacitance is guaranteed by periodic testing. 
3. Cpp determines the no load AC power consumption of any CMOS device. 


a 
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Specifications 


ELECTRICAL CHARACTISTICS 
Ty = 25°C, C; = SOpF, Unless Otherwise Specified. 


PARAMETER MIN. TYP. MAX, | UNITS | CONDITIONS 
Propagation Delay to a ‘’1” or “0” on Segment 450 1500 ns Vcc = 5.0V 
Outputs from Data Inputs 160 500 ns Vec = 10V 
Propagation Delay to a “0” on Segment 500 1600 ns Vcc = 5.0V 
Outputs from RB Input 180 550 ns Vec = 10V 
Propagation Delay to a ‘0’ on Segment 350 1200 ns Vec = 5.0V 
Outputs from Blanking Input 140 450 ns Vcc = 10V 

A.C.) Propagation Delay to a1” on Segment 450 1500 ns Vec = 5.0V 
Outputs from Lamp Test 160 500 ns Vec = 10V 
Propagation Delay to a ‘“1” on RB 600 2000 | ns Vcc = 5.0V 
Output from RB Input 250 800 ns Vec = 10V 
Propagation Delay to a ‘’0” on RB 140 450 ns Vec = 5.0V 
Output from RB Input 50 150 ns Vec = 10V 
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HD-54C73/HD-74C73 Dual J-K Flip-Flops with Clear 
HD-54C76/HD-74C76 Dual J-K Flip-Flops with Clear and Preset 
HD-54C107/HD-74C107 Dua/ J-K Flip-Flops with Clear 


These dual J-K flip-flops are monolithic complementary MOS 
(CMOS) integrated circuits constructed with N and P-channel 
enhancement transistors. Each flip-flop has independent J, K, 
clock and clear inputs and O and O outputs. The HD-54C76/ 
HD-74C76 flip-flops also include preset inputs and are 
supplied in 16 pin packages. These flip-flops are edge 
sensitive to the clock input and change state on the negative 
going transition of the clock pulses. Clear or preset is 
independent of the clock and is accomplished by a low level 
on the respective input. 


See CMOS Packaging Section 5 for complete package infor- | 


mation. This device is available in Ceramic Dual In-Line and 
tp, = Bit time before clock pulse. Flat Packs. 


@ SUPPLY VOLTAGE RANGE 3.0V TO 15.0V 


@ LOW POWER TTL COMPATIBLE DRIVE 2 LPTTL 
LOADS 


@ HIGH NOISE IMMUNITY 0.45 Vcc TYP. 
@ LOW POWER 5OnW TYP. 


@ MEDIUM SPEED OPERATION 10MHz TYP. 
WITH 10V SUPPLY 


th + 1 = bit time after clock pulse. 


See package Code 1U and 9V. 


Transmission Gate 


tt 


TO INTERNAL 
CIRCUITRY 


INPUT PROTECTION 
FOR ALL INPUTS 


CLOCKA 


PRESETA 


CLEAR A Lg 
K a 
PRESET 
Ja 9 
v 


cc ad 
i PRESET 
K a 
CLOCK B OF CLOCK f= 
J Q 
CLEAR 
PRESET B e 1 


CLEAR B 


Note 1: A loge “0” on clear sets O to a logic “0.” 
Note 2. A loge 0" on preset sets O to a logic “1.” 


HD-54C73/HD-74C73 HD-54C107/HD-74C107 HD-54C76/HD-74C76 
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Specifications 


ABSOLUTE MAXIMUM RATINGS 
Voltage at Any Pin (Note 1) 
Operating Temperature HD-54CXX 
HD-74CXX 


16.0V 

500mW 

300°C 

+3.0V to 15.0V 


-0.3V to Vcc + 0.3V 
-55°€ to +125°C 
-40°C to +85°C 
-65°C to +150°C 


Maximum Vcc Voltage 

Package Dissipation 

Lead Temperature (Soldering, 10 Sec.) 
Storage Temperature Operating Vcc Range 


ELECTRICAL CHARACTERISTICS 
Ta = 25°C, Cy = 50pF, Input Rise and Fall Times = 20ns unless otherwise specified. 


Propagation Delay Time to a 
Logical “0” tpdo or Logical *1" 
from Clock 


NOTE: 1. 


250 


voltages may cause permanent damage. 


AS 


PARAMETER SYMBOL MIN. | TYP. MAX. | UNITS CONDITIONS 
CMOS TO CMOS 
V Vcc = 5.0V 
Logical “1’’ Input Voltage VIN(1) V vee = 10.0V 
V Vcc = 5.0V 
| Logical ‘0’ Input Voltage VIN(0) V Vee e sae 
V Vcc = 5. 0V, Ig =-10UA 
Logical “1'’ Output Voltage Vout(1) V ie =5 QV is Z cae 
. ane V V =5.0V_ | =+10UA 
Logical “0” Output Voltage Vout(0) V Wee 2 10.0V tae +10UA 
Logical ‘1’ Input Current HiN(1) LA Vec = 15.0V 
Logical “0” Input Current I1N(0) MA Vec = 15.0V 
Supply Current Icc LA Vec = 15.0V 
Input Capacitance Cin pF Any input 
Propagation Delay Time to a = 
Logical “0” tpdg or Logical “1” vee _ at 
tpd1 from Clock to Q or O CC ; 
Propagation Delay Time to a Vec = 5.0V 
Logical “0” from Preset or Clear Vec = 10.0V 
Propagation Delay Time to a Vec = 5.0V 
Logical ‘1°’ from Preset or Clear Vec = 10V 
Time Prior to Clock Pulse that Vcc = 5.0V 
Data must be Present Vec = 10V 
Time after Clock Pulse that Vcc = 5.0V 
J and K must be Held Vec = 10V 
Minimum Clock Pulse Width Vcc = 5.0V 
Vcc = 10V 
Minimum Preset and Clear yee : ae 
Pulse Width CC 
Vcc = 5.0V 
Maximum Toggle Frequency Vcc = 10V 
Vcc = 5.0V 
Clock Pulse Rise and Fall Time Vcc = 10V 
LOW POWER TTL TO 
CMOS INTERFACE 
te aaa Vcc 54€, Vcc = 4.5V 
Logical ‘’1” Input Voltage VIN(1) 15 Vo 74C, Ver = 4.75V 
al eye 54C, Voc = 4.5V 
Logical “0” Input Voltage VIN(0) 0.8 V 74C, Voc = 4.75V 
° saq08 54C, V = 4.5V, | = -360 A 
Logical ‘1’ Output Voltage Vout(1) 2.4 V 74 vee =4.75V i 2 eink 
eer Te 54C, Vcc = 4.5V, 19 = 360MA 
Logical ‘’0’’ Output Voltage Vout(0) 0.4 V 74 e =4.75V ic _ =euae 


Vcc = 5.0V 


This device should not be connected to circuits with the power on because high transient 


Typical Applications 


Ripple Binary Counters 


COUNTER 
ENABLE 


Shift Registers 


90% 
50% 


tse tue 


tse tuP 


Notse Margin 


Guaranteed Noise Margin as 
a Function of Vcc 


LOGIC LEVELS 


4.50V 10V 18V 


tsetup , tHoto 


AC Test Circuit 


INPUTS 


74C Compatibility 


Vec Vec 


21 


SEMICONDUCTOR | 


A DIVISION OF HARRIS CORPORATION 


HD-54074/HD-74074 


Dual D Flip-Flop 


@ SUPPLY VOLTAGE RANGE 3.0V TO 15.0V 
@ LOW POWER TTL COMPATIBLE DRIVE 2LPT2L 


LOADS 


@ HIGH NOISE IMMUNITY 0.45 Voc TYP. 
@ LOWPOWER 5OnW TYP. 
@ MEDIUM SPEED OPERATION 10MHz TYP. 


WITH 10.0V SUPPLY 


Description 


The HD-54C074/HD-74C74 dual D flip-flop is a monolithic 
complementary MOS (CMOS) integrated circuit constructed 
with N and P-channel enhancement transistors. Each flip- 
flop has independent data, preset, clear and clock inputs and 
Q and 0 outputs. The logic level present at the data input 
is transferred to the output during the positive going 
transition of the clock pulse. Preset or clear is independent 
of the clock and accomplished by a low level at the preset or 
clear input. : 


See CMOS Packaging Section 5 for complete package infor- 
mation. This device is available in Ceramic Dual In-Line and 
Flat Packs. 


See package Code 1U and Code 9V. 


Functional Diagram 


NOTE: A logic “0” on clear sets Q to logic 0" TOP VIEW 
A logic 0" on preset sets @ to togic “1” 


Connection Diagrams 


CLEAR 


PRESET 


I e ALL P-CHANNEL SUBSTRATES 
CONNECTED TO Vcc 


+ je ALL N-CHANNEL SUBSTRATES 


~ CONNECTED TO GND 


CL CL 


INPUT PROTECTION . 
FOR ALL INPUTS TO INTERNAL CIRCUIT 


Specifications 


ABSOLUTE MAXIMUM RATINGS 
Voltage at Any Pin (Note 1) 
HD-54C74 


16.0V 

500mW 

300°C 

+3.0V to +15.0V 


Maximum Vcc Voltage 

Package Dissipation 

Lead Temperature (Soldering, 10 Sec.) 
Operating Vec Range 


-0.3V to Vec + 0.3V 
-559C to +1259C 
~40°C to +859C 
-~65°C to +150°C 


Operating Temperature 
HD-74C74 
Storage Temperature 


ELECTRICAL CHARACTERISTICS 


Min/Max limits apply across temperature range unless otherwise specified. 
TA = 25°C, Cy = 50pF, Input Rise and Fall Times = 20ns unless otherwise specified. 


PARAMETER SYMBOL MIN. | TYP. | MAX. | UNITS CONDITIONS 
CMOS TO CMOS 
Logical ‘1"’ Input Voltage VIN(1) i ; rae 
Logical ‘’0” Input Voltage VIN(O) ee : am 


Vcc = 5.0V, 1g =-10KA 


Output Voltage Vec = 10.0V, Ig = -10uA 


Logical “1” VOut(1) 


Veco = 5.0V,!9 = +10uA 


Logical ‘’0’’ Output Voltage Vout(0) Vec = 10.0V, 19 = +10KA 
Logical ‘1°’ Input Current liN(1) Vec = 15.0V 
Logical ‘’0’’ Input Current IiN(O) Vcc = 15.0V 
Supply Current Icc 0.05 Vcc = 15.0V 
Input Capacitance CiN 5.0 Any input 
Propagation Delay Time to a : 
Logical 0” tpgg or Logical "1" aa ve 7 hae 
from Clock to Q or Q Cys 
Propagation Delay Time toa 180 Vec = 5.0V 
Logical ‘'0’’ from Preset or Clear 70 Vcc = 10.0V 
Propagation Delay Time to a 250 Vec = 5.0V 
Logical ‘’1"' from Preset or Clear 100 Vec = 10.0V 
Time Prior to Clock Pulse that 50 Vcc = 5.0V 
Data must be Present 20 Vcc = 10.0V 
Time After Clock Pulse that ~20 Vcc = 5.0V 
Data must be Held -8.0 Vec = 10.0V 
Vcc = 5.0V 
Minimum Clock Pulse Width oe Ven " a 
Minimum Preset and Clear 100 Vec = 5.0V 
Pulse Width 40 Vec = 10.0V 
Maximum Clock Rise and Ver = 5.0V 
Fall Time Vcc = 10.0V 
Maximum Clock Frequency 3.5 Vcc = 9.0V 
8.0 Vcc = 10.0V 
LOW POWER TTL/CMOS 
INTERFACE 
V = 
Logical ‘1’ Input Voltage VIN(1) ae V ee ae 7 oo 
Logical “0” Input Voltage Vin(o) 0.8 V ae . aay 
7 ee V 54C, V zy 4 5V, | = -360 A 
Logical 1" Output Voltage Vout(1) 2.4 74C ra = 4.75\ ip . aa 
et ahhh V 54C, Vcc = 4.50V, 1p = 360KA 
Logical ‘0’ Output Voltage Vout(0) 0.4 74 Voc = 475V ss ata 
Propagation Delay Time to a 
Logical ’'0" toga or Logical “1” 250 V Vec = 5.0V, Cy = 50pF, Ta = 25°C 


from Clock 
NOTE: 1. 


These devices should not be connected under power on conditions. 


et 


Typical Applications 


Ripple Counter (Divide by 2") 


74C Compatibility 


Vec 


Fo0%, 
50% 


tsetuP 1 tserup 1 


tsetup o tHoLo o tsetuP oO tHoLo 0 


1.5V 1.5V 
10% 10% 


S Typical Characteristics AC Test Circuit 


Guaranteed Noise Margin as a 
Function of Vcc 
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HD-54083/HD-74C83 


4-Bit Binary Full Adder 


@ WIDE SUPPLY VOLTAGE RANGE 3.0V TO 15.0V 
@ GUARANTEED NOISE MARGIN 1.0V 
@ HIGH NOISE IMMUNITY 0.45 Vcc TYP. 


@ LOW POWER T2L COMPATIBLE DRIVE 2LT2L 
LOADS 


Description Connection Diagram 


24 C4 CO GND B1 Al 2X1 


See CMOS Packaging Section 5 for complete package infor- 
mation. This device is available in Ceramic Dual In-Line and 
Flat Packs. 


See package outline Code 1W and Code 9L. 


The HD-54C83/HD-74C83 4-bit binary full adder is a mono- 
lithic complementary MOS (CMOS) integrated circuit con- 
structed with N and P-channel enhancement transistors. 
This full adder performs the addition of two 4-bit binary 
numbers. The sum (3) outputs are provided for each bit 
and the resultant carry (C4) is obtained from the fourth bit. 
The adders are designed so that logic levels of the input and 
Output, including the carry, are in their true form. Thus the 
end-around carry is accomplished without the need for level 


Inversion. A4 X3 AZ B3 Vcc 22 B2 
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By (11) 
H = High Level L = Low Level ’ ce 
se" ca 
NOTE: Input conditions at A3, A2, B2 and CO are used to deter- Ay (10) ech — 5, (9) 
mine outputs ))1 and 2 2 and the value of the internal Cg (13) | >o >o | >o—— 1 
carry C2. The values at C2, A3, B3, A4 and B4 are then 
used to determine outputs )3, } 4 and C4. 


Specifications 


ABSOLUTE MAXIMUM RATINGS 
Voltage at any Pin -0.3V to Vcc +0.3V Package Dissipation 500mW 
Operating Temperature Range HD-54C83 -55°C to +125°C Operating Vcc Range 3V to 15V 


| HD-74C83 -40°C to +85°C Absolute Maximum Vcc 16V 
Storage Temperature Range -65°C to +150°C Lead Temperature (Soldering, 10 Sec.) 300°C 


ELECTRICAL CHARACTERISTICS 


Min/Max Limits apply across temperature range, unless otherwise specified. 


PARAMETER SYMBOL MIN. | TYP. | MAX. | UNITS CONDITIONS 
CMOS TO CMOS 


Logical 1’ Input Voltage VIN(1) We : ae 
Logical ‘’0"' Input Voltage VIN(O) ve : ts 


Vcc = 5.0V, Ig =-10uA 
Vec = 10V, 19 =-10puA 


Logical ‘1’ Output Voltage Vout(1) 


Vec = 5.0V, 19 =+10uA 


Logical 0" Output Voltage Vec = 10V, Ig =+10uA 


<< << << << 


VoOut(0) 


Vec = 15V, Vin = 15V 


5 
> 


Logical “1” Input Current lIN (1) 


Vcc = 15V, Vin = OV 


= 
> 


Logical “0” Input Current LIN (0) 


Vcc = 15V 


= 
> 


Supply Current 


cc 
D.C. 


CMOS/LPTTL INTERFACE 


Logical ‘1"’ Input Voltage VIN (1) : ae ve or 

Logical ‘’0” Input Voltage VIN (0) : ae i i a 

Logical ‘1’ Output Voltage Vout(1) ¥ ae taeV ae en 
Logical 0’’ Output Voltage Vout(0) : ae ae : Er 
OUTPUT DRIVE 

Pr Current isiieca 175 33 an tote Vout = OV 
eae Current issues 80 -15 an oe Vout = OV 
ea Current en 1.75 36 mA oes Vout = Vcc 
nee Current Isink 80 16 oF ne oan Vout = Vcc 


NOTES: 1. ‘‘Absolute Maximum Ratings” are those values beyond which the safety of the device cannot be guaranteed. 
Except for ‘Operating Temperature Range” they are not meant to imply that the devices should be 
operated at these limits. The table of “Electrical Characteristics’’ provides conditions for actual 
device operation. 


2. Capacitance is guaranteed by periodic testing. 
3. Cpp determines the no load AC power consumption of any CMOS device. 


Specifications 


ELECTRICAL CHARACTERISTICS 
Tn = 25°C, Cy = 50pF, Unless Otherwise Specified. 


PARAMETER SYMBOL 


Propagation Delay from Cg to Cq ea 
p 


Propagation Delay from Sum tpdQ or 
Inputs to C4 tpd1 


Propagation Dealy from Cg todO oF 
to Sum Outputs tod1 


Propagation Delay from Sum todd or 
Inputs to Sum Outputs tod] 


Input Capacitance 


Power Dissipation Capacitance Cpp 


MIN. 


TYP. 


120 
50 


250 
90 


350 
125 


300 
110 


9.0 


MAX. 


200 
80 


450 
150 


550 
200 


550 
180 


UNITS 


ns 
ns 


ns 
ns 


ns 
ns 


Ns 
ns 


pF 


pF 


CONDITIONS 


Vec = 5.0V 
Vcc = 10V 


Vec = 5.0V 
Vec = 10V 


Vcc = 5.0V 
Vec = 10V 


Vec = 5.0V 
Vec = 10V 


Any Input (Note 2) 


Per Package (Note 3) 


= Switching Time Waveforms 


Vcc 
OUTPUT 


OV 


Inputs must be tied to appropriate logic level. 


SEMICONDUCTOR 


A DIVISION OF HARRIS CORPORATION 


HD-54C085/HD-74C85 


4-Bit Magnitude Comparator 


WIDE SUPPLY VOLTAGE RANGE 3.0V TO 15.0V 
GUARANTEED NOISE MARGIN 1.0V 
HIGH NOISE IMMUNITY 0.45 Vcc TYP. 


LOW POWER TTL COMPATIBILITY FAN OUT OF 2 
DRIVING 74L 


EXPANDABLE TO “N” STAGES 
APPLICABLE TO BINARY OR BCD 


The HD-54C85/HD-74C85 is a four-bit magnitude com- 
parator which will perform comparison of straight binary or 
BCD codes. The circuit consists of eight comparing inputs 
(AO, Ai, A2, A3, BO, B1, B2, B3), three cascading inputs 
(A>B, A<B and A = B), and three outputs (A>B, A<B and 
A = B). This device compares two four-bit words (A and B) 
and determines whether they are “greater than,” ‘‘less than,” 
or ‘equal to” each other by a high level on the appropriate 
output. For words greater than four-bits, units can be 
cascaded by connecting the outputs (A>B, A<B and A = B) 
of the least-significant stage to the cascade inputs (A<B, 
A<B and A = B) of the next-significant stage. In addition, 
the least significant stage must have a high level voltage 
(ViN(1)) applied to the A = B input and low level voltages 


(ViN(Q)) applied to A>B and A<B inputs. 


See CMOS Packaging Section 5 for complete package infor- 
mation. This device is available in Ceramic Dual In-Line and 
Flat Packs. 


See package outline Code 1W and Code 9L. 


B2 
INPUTS 
A2 


INPUTS 
QUTPUT A=B 


CASCADING 
UTS 


TOP VIEW 


(3) a=B 
> nn OUTPUT 


Specifications 


ABSOLUTE MAXIMUM RATINGS 
Voltage at Any Pin 
Operating Temperature Range 


500mW 

3.0V to 15.0V 
16.0V 

300°C 


-0.3V to Vcc + 0.3V 
-55°C to +125°C 
-40°C to +85°C 
-65°C to +150°C 


Package Dissipation 
Operating Vcc Range 


Vcc 
Lead Temperature (Soldering, 10 Sec.) 


HD-54C85 
HD-74C85 
Storage Temperature Range 


ELECTRICAL CHARACTERISTICS 


Min/Max limits apply across temperature range, unless otherwise noted. 


Ta = 25°C, Cy =50pF, Input Rise and Fall Times = 20ns unless otherwise specified. 


PARAMETER SYMBOL MIN. | TYP. | MAX. | UNITS CONDITIONS 
CMOS TO CMOS 
Logical “1” Input Voltage VIN(1) oe : i 
Logical “0” Input Voltage VIN(0) ae : oa 


Logical ‘‘1’’ Qutput Voltage 


Logical “0’’ Output Voltage 


Logical “1’’ Input Current 
Logical ‘0’ Input Current 
Supply Current 


CMOS/LPTTL INTERFACE 


Vout(1) 


Vout(0) 


IIN(1) 


11N(0) 


ICC 


Vcc = 5.0V,!9 =-10uA 
Vcc = 10V,lg =-10uA 


Vec = 5.0V,!9 =+10uNA 
Vcc = 10V, Igo =+10UA 


Vcc = 15V, Vin = 15V 


Vcc = 15V, Vin = OV 
Vcc = 15V 


54C, Vcc = 4.5V 


7 ae ae V 
D.C. | Logical 1" Input Voltage VIN(1) V 740. Veg = 4.75V 
eS aaa V 94C, Vcc = 4.5V 
Logical ‘’0” Input Voltage ViN(0) V 740. Vcc = 4.75V 
: sequen V 54C, Vcc = 4.5V, lo - -360UA 
Logical ‘‘1"’ Output Voltage Vout(1) V 740, Voc = 4.75V, Ig = -360KA 
at gee V 54C, Vcc = 4.5V, Ig = 360KMA 
Logical ‘“0’’ Output Voltage Vout(0) V TAC. Vec = 4.75V, Ig = 360KA 
OUTPUT DRIVE 
Output Source Current aN Vec = 5.0V, Vout = OV 
(P-Channel) Source Ta = 25°C 
Output Source Current | mA Vec = 10V, Vout = OV 
(P-Channel) Source Ta = 25°C 
Output Sink Current le: mA Veco = 5.0V, Vout = Vec 
(N-Channel) Sink Ta = 25°C 
Output Sink Current ie mA Vcc = 10V, Vour= Vcc 
(N-Channel) Sink Ta = 25°C 
Propagation Delay Time from any . 
A or B Data Input to any Data oe ee oa a - yee _ 
Output pdi CC 
AC Propagation Delay Time from any todQ oF 200 900 ns Vcc = 5.0V 
"™~* | Cascade Input to any Output tod1 100 250 ns Vec = 10V 
Input Capacitance CIN 5.0 pF Any Input 
power Dissipation Capacitance Cod 45 pF (Note 3) per Package 
NOTES: 1. “‘Atbsolute Maximum Ratings” are those values beyond which the safety of the device cannot be 
guaranteed. Except for ‘‘Operating Range” they are not meant to imply that the devices should 
be operated at these limits. The table of ‘‘Electrical Characteristics’’ provides conditions for 
actual device operation. 
2. Capacitance is guaranteed by periodic testing. 
3. Cod determines the no load AC power consumption of any CMOS device. 


uD 


Typical Application 


—LONGER WORD COMPARISON- 
COMPARING TWO 16-81T WORDS 


WORDA “o" rig WORD B 


R 
a 


INPUTS 


MM54C85/ 


“LSD” MM74C85 “LSD” 


OUTPUTS 


MMS54C85/ 
MM74C85 


| OUTPUTS 
OUTPUT 


inputs !NPUT 


MMS4C85/ 
MM74C85 


OUTPUTS 


MM54(85/ 


“MSD” MM74C85 


“MSD” 


OUTPUTS 


Truth Table Switching Time Waveform 


COMPARING INPUTS CASCADING INPUTS OUTPUTS 


te atk 


UNUSED INPUTS MUST BE TIED TO AN APPROPRIATE LOGIC LEVEL 


CS Soe Pre ee oe 
Pee te ae a re epee pee I 
Se rr ee 
ees ARC ben OR a a ac CN a> CM > SM ode? GE a= 
Coe ee ee ae oe 
ee a > ee” a el a 


H = high level, L = low level, X irrelevant 


SEMICONDUCTOR 


A DIVISION OF HARRIS CORPORATION 


HD-54C89/HD-74C89 


64-Bit Three-State Random Access Read/Write Memory 


The HD-54C89/HD-74C89 is a 16 word by 4-bit random 
access read/write memory. Inputs to the memory consist of 


@ WIDE SUPPLY VOLTAGE RANGE 3.0V TO 15.0V four address lines, four data input lines, a write enable line 
@ GUARANTEED NOISE MARGIN 1.0V and a memory enable line. The four binary address inputs 
@ HIGH NOISE IMMUNITY 0.45V cc TYP. are decoded internally to select each of the 16 possible word 
@ LOW POWER TTL COMPATIBILITY FAN OUT OF 2 locations. An internal address register, latches the address 
DRIVING 74L information on the positive to negative transition of the 
@ INPUT ADDRESS REGISTER memory enable input. The four three state data output lines 
@ LOW POWER CONSUMPTION 100nW/PACKAGE working in conjunction with the memory enable input 
TYP. provides for easy memory expansion. | 
@ LOW POWER CONSUMPTION 100nW/PACKAGE 
TYP. ADDRESS OPERATION: Address inputs must be stable 
@ FAST ACCESS TIME 130ns TYP. AT tsa prior to the positive to negative transition of memory 
Vec = 10.0V enable. It is thus not necessary to hold address information 
@ THREE STATE OUTPUT stable for more than t,, after the memory is enabled 


(positive to negative transition of memory enable.) 


WRITE OPERATION: Information present at the data 
inputs is written into the memory at the selected address by 
bringing write enable and memory enable low. 


READ OPERATION: The complement of the information 
which was written into the memory is nondestructively read 
out at the four outputs. This is accomplished by selecting 
the desired address and bringing memory enable low and 
write enable high. 


See CMOS Packaging Section 5 for complete package infor- 
mation. This device is available in Ceramic Dual In-Line and 
Flat Packs. 


See package outline Code 1W and Code 9L. 


When the device is writing or disabled the output assumes 
a three state (HI-Z) condition. 


§ Circuit Diagram Connection Diagram 


DATA DATA DATA DATA DATA OATA_ DATA DATA 
INPUT 1 OUTPUT 1 INPUT 2 OUTPUT 2 INPUT 3 OUTPUT 3 INPUT 4 OUTPUT 4 


TOY Y OYE | an, 


1 16 Vcc 
-WAITE pre MEMORY ENABLE 2 15 ADDRESS INPUT B 
EWR Sc Sc | reaowarre | cincurray WRITE ENABLE 3 14 ADDRESS INPUT C 
ae DATAINPUT 1 4 13. ADDRESS INPUT D 
ee DATA OUTPUT 1 5 12 DATA INPUT 4 
Rema | DATA INPUT 2 6 11. DATA OUTPUT 4 
DATA OUTPUT 2 7 10 DATA INPUT 3 
GND 8 9 DATA OUTPUT 3 


INPUT B 


ADORESS 


OECODER 


INPUT C 


(INPUT B 


Specifications 


ABSOLUTE MAXIMUM RATINGS 


Voltage at Any Pin -0.3V to Vcc + 0.3V Package Dissipation 500mW 
Operating Temperature Range HD-54C89 -55°C to +125°C Operating Vcc Range 3.0V to 15.0V 


HD-74C89 -40°C to +85°C Absolute Maximum Vcc 16.0V 


Storage Temperature Range -65°C to +150°C Lead Temperature (Soldering, 10 Sec.) 300°C 


ELECTRICAL CHARACTERISTICS 


~ Min/Max limits apply across temperature range, unless otherwise noted. 


D.C. 


PARAMETER | SYM. TYP. | MAX. | UNITS CONDITIONS 


CMOS TO CMOS 


Logical 1” Input Voltage VIN(1) vee : av 
Logical ‘0’ Input Voltage VIN(0) i : i 


Vcc = 5.0V, 19 =-10uA 


Logical “1 Output Voltage Vcc = 10V,!9 =-10uA 


Vout(1) 


Vec = 5.0V,19 =+10uA 
Vec = 10V, 1g =+10uA 


<< << << << 


Logical ‘‘0’’ Output Voltage 


Vout(0} 


Logical 1" Input Current lIN(1) MA Vec = 15V, Vin = 15V 
Logical “0” Input Current l1N(O) LA Vec = 15V, Vin = OV 

| Output Current in High LA Vec = 15V, Vg = 15V 
Impedance State LA Vec = 15V, Vg = OV 


Vec = 15V 


= 
> 


Supply Current 


CMOS/LPTTL INTERFACE 


Logical “1” Input Voltage ViN(1) ne ve 7 ce 

Logical “0” Input Voltage VIN(0) : a We Z He 

Logical ‘1° Output Voltage Vout(1) : ae vee 7 ae a 
Logical 0’ output Voltage Vout(0) ; Ae a 7 TA aber 
OUTPU E 

dup Sure Core igsaiee 175 33 mA i ee. Vout = OV 
aan i Current Cee 8.0 15 mA Toe ono Vout = OV 
rial tai sik | 75 | 3 na | Yoo. Youre Vo 
He Current ign 80 16 ak re ae Vout = Vcc 


Specifications (continued) 


Ta = 25°C, Cy =50pF, Input Rise and Fall Times = 20ns unless otherwise specified. 


A.C. 


PARAMETER 


Propagation Delay from 
Memory Enable 


Access Time from Address Input 


Address Input Setup Time 


Address Input Hold Time 


Memory Enable Pulse Width 


Memory Enable Pulse Width 


Write Enable Setup Time 
for a Read 


Write Enable Setup Time 
for a Write 


Write Enable Pulse Width 


Data Input Hold Time 


Data Input Setup 


Propagation Delay from a 
Logical ‘1’ or Logical ‘’0” to 
the High Impedance State from 
Memory Enable 


Propagation Delay from a 
Logical ‘'1"’ or Logical ‘‘0” to 
the High Impedance State from 
Write Enable 

Input Capacity 

Output Capacity 


Power Dissipation Capacity 


SYM. 


tacc 


ISA 


THA 


'ME 


tH. ton 


tH, toH 


CIN 
Cout 


MIN. 


50 
25 


50 
25 


TYP. 


210 
100 


350 
130 


250 
90 


200 
70 


160 
60 


180 
85 


180 
85 
5.0 
6.5 


230 


MAX. 


500 
220 


650 
280 


tME 
(ME 


300 
100 


300 
120 


300 
120 


UNITS 


ns 
ns 


ns 
ns 


ns 
ns 


ns 
Ns 


ns 
ns 


ns 
ns 


ns 
ns 


ns 
ns 


ns 
ns 


ns 
ns 


ns 


ns 


ns 
Ns 


ns 
ns 
pF 
pF 


pF 


CONDITIONS 


Vcc = 5.0V 
Vec= 10V 


Veco = 5.0V 
Vcc = 10V 


Vcc = 5.0V 
Vec = 10V 


Vcc = 59.0V 
Vcc = 10V 


Vcc = 5.0V 
Vec = 10V 


Vec = 5.0V 
Vcc = 10V 


Vcc = 5.0V 
Vec = 10V 


Vcc = 5.0V 
Vec = 10V 


Vec = 5.0V, tws = 0 
Vec = 10V, tws = 0 


Vec = 5.0V 


Vec = 10V 
Vec = 5.0V 
Vec = 10V 


Vec = 5.0V, Cy =5.0pF, Ry = 10K 
Vcc = 10V, Cy = 5.0pF, Ry = 10K 


Vcc = 5.0V, Cy = 5.0pF, Ry = 10K 
Vec = 10V, Cy = 5.0pF, Ry = 10K 
Any Input (Note 2) 

Any Output (Note 2) 


(Note 3) 


NOTES: 1. ‘‘Absolute Maximum Ratings’’ are those values beyond which the safety of the device cannot 


be guaranteed. Except for ‘‘Operating Range”’ they are not meant to imply that the devices 
‘ should be operated at these limits. The table of ‘‘Electrical Characteristics’’ provides 


conditions for actual device operation. 
. Capacitance is guaranteed by periodic testing. 
. Cpp determines the no load AC power consumption of any CMOS device. 


WN 
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Waveforms 


toH 44H 
Vec 
peuhaV MEMORY 
MEMORY ENABL 0.5 Vec 
OV 
tiy 
0.1 Vic 
CATA DATA 
OUTPUT OUTPUT 
OV 
Read Cycle Write Cycle 
tue tue --~--— — tae — 
Vec Vec 
MEMORY MEMORY 
ENABLE ; ENABLE ; 
tsa tha tsa tha 
Voc " Vec 
ADDRESS ADDRESS 
INPUT eo - 
‘sa teat tws — we 
Vec XN) YN Vec 
WRITE DON'T CARE NN? WRITE 
ENABLE XS ENABLE 
— tace — tuo 
Ucc Vec 


DATA DATA 
OUT TRISTATE CONDITION INPUT : 
0 EAR SUEY LS RE OGY SETI SE RI KE TOR Gee 


2 tue ees 


ADDRESS 
INPUT 


0 
ere TRISTATE CONDITION 
DATA OUT F TRI-STATE CONDITION 


NOTE: t, = 60 ns 


ts = 10 ns 
Truth Table AC Test Circuits 
4H too 
OPERATION CONDITION OF OUTPUTS Vee 


L 


Write Three State 
H Read Complement of Selected Word 
L Inhibit, Storage Three State 
H Do Nothing Three State 


RIS 
SEMICONDUCTOR 


A DIVISION OF HARRIS CORPORATION 


HD-54095/HD-74C95 


4-Bit Right-Shift, Left-Shift Register 


@ MEDIUM SPEED OPERATION 10MHz TYP. 
Vcc = 10.0V 
Cy = 50pF 
HIGH NOISE IMMUNITY 0.45 Vcc TYP. 
LOW POWER 100nW TYP. See CMOS Packaging Section 5 for complete package infor- 


LOW POWER TTL COMPATIBLE DRIVE 2 LTTL mation. This device is available in Ceramic Dual In-Line and 
Flat Packs. 
LOADS 
WIDE SUPPLY VOLTAGE RANGE 3.0V TO 15.0V See package outline Code 1U and Code 9V. 
SYNCHRONOUS PARALLEL LOAD 
PARALLEL INPUTS AND OUTPUTS FROM EACH 
FLIP-FLOP 
NEGATIVE EDGE TRIGGERED CLOCKING 


Description Connection Diagram 


This four-bit shift register is a monolithic complementary : 

MOS (CMOS) integrated circuit composed of four D flip Dual-In-Line Package 

flops. This register will perform right-shift or left-shift en oe Mee De ATEN eee 
: ‘ : D LSHIFT 

operations dependent upon the logical input level to the 

mode control. A number of these registers may be connected 

in series to form an N-bit right-shift or left-shift register. 


When a logical ‘0’ level is applied to the mode control 
input, the output of each flip-flop is coupled to the D input 
of the succeeding flip-flop. Right-shift operation is per- 
formed by clocking at the clock 1 input, and serial data 
entered at the serial input, clock 2 and parallel inputs A 
through D are inhibited. With a logical ‘’1"' level applied to 
the mode control, outputs to succeeding stages are decoupled 
and parallel loading is possible, or with external inter- 
connection, shift-left operation can be accomplished by 
connecting the output of each flip-flop to the parallel input Tw a ee eens 


: : : ‘ ; INPUT D CONTROL R-SHIFT 
of the previous flip-flop and serial data is entered at input D. = oul 


¢ mc 
6 e e e e e e e e 
we MODE CONTROL 
d . ° " INPUTA OUTPUTA INPUTB OUTPUTS INPUTC OUTPUTC INPUTD OUTPUT D 
4 
Om Vier 
rr MODE CONTROL = O FOR RIGHT SHIFT 
Qumewn= GND MODE CONTROL = 1 FOR LEFT SHIFT OR PARALLEL LOAD 


Specifications 


ABSOLUTE MAXIMUM RATINGS | 
Voltage at Any Pin (Note 1) -0.3V toVec+03V — Maximum Vcc Voltage 16.0V 


Operating Temperature HD-54C095 -55°C to +125°C Package Dissipation 500mW 
HD-74C95 -400C to +85° Operating Vcc Range +3.0V to +15.0V 
Storage Temperature -65°C to +150°C Lead Temperature (Soldering, 10Sec.) 300°C 


ELECTRICAL CHARACTERISTICS 


Max/Min limits apply across temperature range unless otherwise specified. 
Ta = 25°C, Cy = 50pF, Input Rise and Fall Times = 20ns unless otherwise specified. 


PARAMETER SYM. MIN. | TYP. | MAX. | UNITS CONDITIONS 
CMOS TO CMOS 
Logical “1” Input Voltage ViN(1) : Ms 7 ap 
Logical “0” Input Voltage VIN(O) ve - or 
. seque V V = 2. ; | = -10 A 
Logical 1" Output Voltage Vout(1) Vv vee = eae i. 2 tia 
eet Vcc =5.0V, 19 =+10uUA 
Logical ‘0’ Output Voltage Vout(0) ¥ vecs a ae gua 
Logical “1” Input Current WN(1) pA Vcc = 15V 
Logical 0" Input Current IN (0) LA Vcc = 15V 
Supply Current lec LA Vcc = 15V 
Input Capacitance CIN pF Any input 
Propagation Delay Time to a bs 
Logical ‘’O”’ or Logical “1” from yee - a 
Clock to Q or Q cC 
Time Prior to Clock Pulse that Vcc = 5.0V 
Data Must be Preset Vec = 10V 
Time After Cicok Pulse that Vcc = 5.0V 
Data Must be Held Vec= 10V 
Minimum Clock Pulse Width we i cre 
Minimum Mode Control Pulse Width i 7 a 
Maximum Input Clock Frequency vee : a 
LOW POWER TTL/ 
CMOS INTERFACE 
«cap oo. 8 V V 54C, Vcc = 4.5V 
Logical ‘1 Input Voltage VIN(1) ae Vv 74C, Veg = 475V 
Logical “0’’ Input Voltage VIN(O) 0.8 V pts vee - ae 
° seqee 54C, V = 4.5V,1 = -100 A 
Logical 1°’ Output Voltage Vout(1) 2.4 V 74C, vee - a7, tp Ps AOOHA 
5 oui 54C, Vcc = 4.5V, Ip = 360A 
Logical ‘0’ Output Voltage Vout(0) 0.4 V 74C, Vee x 475, Ip = 3604 
Propagation Delay Time to 
a Logical “0” or Logical 1" from oat 175 ns | Voc = 5.0V 
Clock to Q or O pdt 


NOTE: These devices shoutd not be connected under ’’Power On” conditions. 


| Truth Table 


t Shifting left requires external connection of Qp to A, 


age OUTPUTS Qc to B, and Qpto C. Serial data is entered at input 
MODE | clocks —| | PARALLEL D. 
i a a a ee 
CONTROL 2(L) 1 {R) H = high level(steady state), L = low level (steady state), 


L = low level(steady state), X = irrelevant(any input, 
including transitions) 


=x 
x 
os x 


O 
a 
O 
fe) 
+ 
o 


Y = transition from high to low level, :) = transition 
from low to high level. 


a, b, c, d = the level of steady-state input at inputs A, 
B, Cor D respectively. 


Qao, QBo, Qco, QD0 = the level of Qa, QB, Qc or ADH 
respecitively before the indicated steady-state input 

One conditions were established. 
Undefined 
Operating Conditions 


- 73-7? Pm © we Or rrsgris 
rer tm rere we KK re Se 


QAn, QBn, CCn, QDn = the level of Qa, OB, Qc or AD 
respecitvely before the most-recent Y transition of the 
clock. 


m rrreiiocmrereee TK xX 
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A OIVISION OF HARRIS CORPORATION 


HD-540151/HD-74C151 


8 Channel Digital Multiplexer 


or 


@ SUPPLY VOLTAGE RANGE 3V to 15V arma oo Toe TesT esl a ee Tote ed 


@ LOW POWER TTL DRIVE 2 LPTTL LOADS 
COMPATIBLE 

@ HIGH NOISE IMMUNITY 0.45 Vec TYP 

@ LOW POWER 50nW TYP 


Features 


The HD-54C0151/HD-74C151 multiplexer is a monolithic 
complementary MOS (CMOS) integrated circuit constructed 
with N- and P- channel enhancement transistors. 
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This data selector/multiplexer contains on-chip binary de- F 5 | Di 

coding. Two outputs provide true (output Y) and comple- unctiona lagram 

ment (output W) data. A logical ‘1’ on the strobe input Dulal=in-Line Package 

forces W to a logical 1” and Y to a logical “0” 


DATA INPUT DATA SELECT 


See CMOS Packaging Section 5 for complete package infor- 
mation. This device is available in Ceramic Dual In-Line and 
Flat Packs. 


See package outline Code 1W and Code 9L. 
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Specifications 


ABSOLUTE MAXIMUM RATINGS 


Voltage at Any Pin (Note 1) 


-0.3V to Vec +0.3V 
-55°C to +125°C 
-40°C to +85°C 

— -65°C to +150°C 


Maximum Vec Voltage 16V 
Package Dissipation 500mW 
Operating Vcc Range 3V to 15V 
Lead Temperature (Soldering, 10 sec.) 300°C 


HD-54C151 
HD-74C151 


Operating Temperature 


Storage Temperature 


ELECTRICAL CHARACTERISTICS Min/Max limits apply across temperature range across otherwise specified 
Ta = 25°C, Cy = 50pF, Input Rise and Fall Times = 20ns unless otherwise specified. 


PARAMETER SYMBOL MIN. | TYP. MAX. | UNITS CONDITIONS 
CMOS TO CMOS 
Logical ‘’1"' Input Voltage VIN(1) ee ; ae 
Logical “0” INput Voltage VIN(O) yee - pa 


Logical “’1’’ Output Voltage 


Vout(1) 


Vcc = 5.0V, 19 =-10uA 
Vec = 10.0V, 1g =-10uA 


Vec = 5.0V,19 =+10uA 


Logical “0” Output Voltage Vout(0) Vcc = 10.0V, Ig = +10 UA 
Logical “1” Input Current WN(1) Vec = 15.0V, Vin = 15V 
Logical ‘0 Input Current liN(0) Vcc = 15.0V, Vin = OV 
Supply Current Icc Vcc = 15.0V 
Input Capacitance CIN Any input 
Propagation Delay ME tO a | Vee = 5.0V 
Logical “0” or Logical “1 Ver = 10.0V 
from Data to Y cCe 
p ; ; 
eopagation Dealy ua a Vee = 5.0V 
Logical “0” or Logical ‘’1 Vee = 10.0V 
from Data to W con” 
Propagation Delay Time to a Vec = 5.0V 
Logical “0” or Logical ‘'1 Ver = 10.0V 
from Strobe or Data Select to Y cc. 
CMOS TO LOW POWER 
INTERFACE 
eee Vcc 54€, Vcc = 4.5V 
Logical ‘’1” Input Voltage VIN(1) 15 V TAC, Voc = 4.75V 
ste ot B4C, Vcc = 4.5V 
Logical “0” Input Voltage VIN(0) 0.8 V 74C, Vcc = 4.75V 
sap “qe b4C, Vcc = 4.5V, lo = -360uUA 
Logical “1° Output Voltage Vout(1) (2A V 74C, Voc = 4.75V, Ig = -360 A 
See 54C, Vcc = 4.5V, ig = 360 UA 
Logical “O" Output Voltage Vout(0) 0.4 V 74C, Voc = 4.75V, Ig = 360uA 
Propagation Delay Time to a 
Logical “0” togo or a Logical “1” 200 320 ns Vec = 5.0V 
tpd1 from Data Input , to Y 
NOTE: 1. This device should not be connected under power on conditions. 


1 


Switching Time Waveforms 


TTL to CMOS (toa & todo) 


Vec 


OUTPUT (W) 


OUTPUT (Y) 


Vec 


DATA (INPUT 
DATA SELECT 
STROBE 


OV 


A.C. Test Circuit 


Vec 


OUTPUT (W) 


OUTPUT (Y) 


4.0V 


DATA INPUT 
DATA SELECT 
STROBE 


TTL to CMOS (thq4 & toa) 
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SEMICONDUCTOR 


A DIVISION OF HARRIS CORPORATION 


HD-540154/HD-74C154 


4-Line to 16-Line Decoder/Demultiplexer 


~@ SUPPLY VOLTAGE RANGE 3.0V TO 15.0V 
@ LOW POWER TLL COMPATIBLE DRIVE 2 LPTTL See CMOS Packaging Section 5 for complete package infor- 
LOADS mation. This device is available in Ceramic Dual In-Line and 
@ HIGH NOISE MARGIN 1V GUARANTEED Flat Packs. 
@ HIGH NOISE IMMUNITY 0.45 Vec TYP. 
@ LOW POWER 100nW TYP. 


Description Connection Diagram | 


The HD-540154/HD-74C154 one of sixteen decoder is a 
monolithic complementary MOS (CMOS) integrated circuit 
constructed with N and P-channel enhancement transistors. 
The device is provided with two strobe inputs, both of 
which must be in the logical ‘’0’’ state for normal operation. 
If either strobe input is in the logical “1” state, all 16 
outputs will go to the logical ‘1’ state. 


See package outline Code 1U and Code 9V. 


INPUTS STROBE OUTPUTS 


To use the product as a demultiplexer, one of the strobe 

inputs serves as a data input terminal, while the other strobe 

input must be maintained in the logical “0” state. The in- 

formation will then be transmitted to the selected output sce 
as determined by the four-line input address. ais 
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Specifications 


ABSOLUTE MAXIMUM RATINGS 
Voltage at Any Pin (Note 1) -0.3V to Vcc + 0.3V Maximum Vcc Voltage 16.0V 


Operating Temperature Range HD-540154 -55°C to +125°C Package Dissipation 500mW 
HD-74C154  -40°C to +85°C Operating Range, Vcc +3.0V to +15.0V 
Storage Temperature RAnge -65°C to +150°C Lead Temperature (Soldering, 10 Sec.) 300°C 


ELECTRICAL CHARACTERISTICS 


Min/Max limits apply across temperature range unless otherwise specified. 
Ta = 25°C, CL = 50pF, Input Rise and Fall Times = 20ns unless otherwise specified. 


PARAMETER SYMBOL MIN. | TYP. | MAX. | UNITS CONDITIONS 

CMOS TO CMOS 
Logical “1” Input Voltage VIN(1) : vee - aa 
Logical ‘0°’ Input Voltage VIN(O) : ie : 

sed iene V Vcc = 5V, 19 = -10uA 
Logical ‘1’ Output Voltage Vout(1) V Vec = 10V, Ip = -100A 

i pied V Vcc =5V,lg =+10UA 
Logical "0" Output Voltage Vout(0) V Vec = 10V, Ig = +10HA 
Logical ‘1°’ Input Current 1IN(1) MA Vec = 15V, Vin = 15V 
Logical 0’ Input Current 11N(Q) BA Vcc = 15V, Vin = OV 
Supply Current lec pA Vcc = 15V 
Input Capacitance CiN pF Any input 
Propagation Delay to a Logical 
“0” from any Input to any tpdO Vcc = 5V 
output 
Propagation Delay to a 
Logical “O"’ from G1 or G2 to todO Vcc = 5V 


any Output 


Propagation Delay toa 
Logical “1” from any tod] Vcc =5V 
Input to any Output 


Propagation Delay to a 
Logical “1” from G1 or G2 tod Vcc = 5V 
to any Output 


LOW POWER TTL/ 
CMOS INTERFACE 


Logical “’1'’ Input Voltage VIN(1) a a ee : <6 

Logical “0” Input Valtage VIN(O) 0.8 y ie “e ; 476 

Logical “1” Output Voltage Vout(1) 2.4 ae ee d Aasy tan AGO 
Logical 0’ Output Voltage Vout(0) 0.4 V oh Me : ee inesaa 


NOTE: 1. This device should not be connected to circuits with the power on because high transient voltages 
may cause permanent damage. 


Waveforms Noise Margin 


V 
= GUARANTEED NOISE MARGIN AS FUNCTION OF Vcc 

A,B,C OR O 50% 50% 

OV 
pat Upao 
Vec 
ANY OUTPUT 50% 50% 

OV 


LOGIC LEVELS 


G1 OR G2 


Vec 
ANY OUTPUT 
OV 


@ SUPPLY VOLTAGE RANGE 
@ HIGH NOISE IMMUNITY 


@ LOW POWER 


@ LOW POWER TTL COMPATIBLE 


HD-540157/HD-74C157 


Quad 2-Input Multiplexers 


These multiplexers are monolithic complementary MOS 
(CMOS) integrated circuits constructed with N and P channel 
enhancement transistors. They consist of four 2-input multi- 
plexers with a common select and enable inputs. When the 
enable input is at logical “O’’ the four outputs assume the 
values as selected from the inputs. When the enable input is 


3V to 15V 
0.45 Vec TYP 
5OnW (TYP) 


DRIVE 2 LPTTL 
LOADS 


at logical ‘’1’’ the outputs assume logical “0”. 


SEMICONDUCTOR 


A DIVISION OF HARRIS CORPORATION 


Select de- 


coding is done internally resulting in a single select input 


only. 


ENABLE | SELECT Hyp OUTPUT Y 


Xx 
0 
0 
1 
1 


See CMOS Packaging Section 5 for complete package infor- 
mation. This device is available in Ceramic Dual In-Line and 


Flat Packs. 


See package outline Code 1W and Code 9L. 


Connection Diagram 


SELECT 


TOP VIEW 


Logic Diagrams 
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ENABLE O 


15 


LOGIC LEVELS 


Guaranteed Noise Margin as 
a Function of Vcc. 
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74L COMPATIBILITY 


Specifications 


ABSOLUTE MAXIMUM RATINGS 


Voltage at Any Pin (Note 1) -0.3V to Vec to 0.3V Storage Temperature -65°C to 150°C 


Operating Temperature HD-54C157 -55°C to 125°C Package Dissipation 500nW 
HD-74C157 = -40°C to +85°C Lead Temperature (Soldering, 10 sec) 300°C 
Maximum Vec Voltage 16V Operating Vcc Range +3V to 15V 


ELECTRICAL CHARACTERISTICS 


Min/Max limits apply across temperature range unless otherwise specified. 
Ta = 25°C, Cy = 50pF, Input Rise and Fall Times = 20ns unless otherwise specified. 


PARAMETER SYMBOL MIN. | TYP. | MAX. | UNITS CONDITIONS 
CMOS TO CMOS 
V Vcc = 5.0V 
Logical ‘1° Input Voltage VIN(1) V ne: = 10.0V 
V Vcc = 5.0V 

Logical “0” Input Voltage ViN(O) V Vee a ane 

: segue V V = 5.0V,| = -10 a 
Logical ““1"’ Output Voltage Vout(1) V Vee = 10.0V 7 _ sie 

TTT V Vcc = 5.0V,l9 = -10ua 
Logical “0 Output Voltage Vout(0) V ie a 10.0 1g Z ae 
Logical “1” Input Current LWN(1) LA Vec = 15.0V 
Logical ‘’0’ Input Current lWN(O) LA Vcc = 15.0V 
Supply Current lec LA Vec = 15.0V 
Input Capacitance CIN pF Any input 
Propagation Delay from Data todQ oF ns Vcc = 5.0V 
to Output tod1 ns Vec = 10.0V 
Propagation Delay from Select todQ oF ns Vcc = 5.0V 
to Output tod1 ns Vec = 10.0V 
Propagation Delay from Enable ; ns Vec = 5.0V 
to Output pdd ns Vcc = 10.0V 
CMOS TO LOW POWER 
INTERFACE 

. aaque V 54C, V = 4.5V 
Logical ‘1°’ Input Voltage VIN(1) ae V JAC ie = 4.75 

Vec = 4. 

Logical “0” Input Voltage ViN(0) 0.8 V A Vee 2 : ne 

sap 42408 540, Vcc = 4.5V, Ig = 360 A 
Logical ‘1’ Output Voltage Vout(1) 2.4 V 74C Vee = 4.75V 6 = -360 pA 

«al “rye 54C, Vcc = 4.5V, 19 = 360UA 
Logical ‘0’ Output Voltage Vout(0) 0.4 V 7AC Wee = 4 75V 6 . 360 uA 
Propagation Delay from Select tpdQ oF : 
to Output tod 250 ns Vcc = 5.0V 

NOTE: 1. This device should not be connected to circuits with the power on because high 


transient voltage may cause permanent damage. 


-SEMICONDUCTOR 


HD-54C160/HD-74C160 Decade Counter with Asynchronous Clear A DIVISION OF HARRIS CORPORATION 
HD-54C161/HD-74C161 Binary Counter with Asynchronous Clear 

HD-54C162/HD-74C162 Decade Counter with Synchronous Clear 

HD-54C163/HD-74C163 Binary Counter with Synchronous Clear 


Features : Waveforms 


@ HIGH NOISE MARGIN 1V GUARANTEED i601 26 ies Oerade Bounties 
@ HIGH NOISE IMMUNITY 0.45 Vcc TYP. 
@ LOW POWER TLL COMPATIBLE DRIVES 2 LPTTL ve LI 
ioe a ee eae 
LOADS | 
IN, j | 
@ WIDE SUPPLY VOLTAGE RANGE 3.0V TO 15.0V a | 
*@ INTERNAL LOOK-AHEAD FOR FAST COUNTING 7 ag Site eeaenetaeee ees ee cer eee es 
SCHEMES Oa oe ss ae 
TS es ns Cs he 
@ CARRY OUTPUT FOR N-BIT CASCADING oe 
€ LOAD CONTROL LINE cock =F LPL LILIFLI LU LI LI LS L. 
@ SYNCHRONOUSLY PROGRAMMABLE ee Le ee 


es ea a 4 
Description sae ren eee 
. | | eee ea taker er ere eee, 


These (synchronous presettable up) counters are monolithic 
complementary MOS (CMOS) integrated circuits constructed 
with N and P-channel enhancement mode transistors. They 
feature an internal carry lookahead for fast counting schemes 
and for cascading packages without additional gating. 


C161, --- C163 Binary Counters 


CLEAR l j 


* . . LOAD l J 
A low level at the load input disables counting and causes 


the outputs to agree with the data input after the next 
positive clock edge. The clear function for the C162 and 
C163 is synchronous and a low level at the clear input sets 
all our outputs low after the next positive clock edge. 
The clear function for the C160 and C161 is asynchronous 
and a low level at the clear input sets all four outputs low 
regardless of the state of the clock. 


ENABLE P | st me eri 
ENABLE T J l 


Counting is enabled when both count enable inputs are high. 
Input T is fed forward to also enable the carry out. 
The carry output is a positive pulse with a duration approxi- 
mately equal to the positive protion of OA and can be used 
to enable successive cascaded stages. Logic transitions at the 
enable P or T inputs can occur when the clock is high or low. 


See CMOS Packaging Section 5 for complete package infor- 
mation. This device is available in Ceramic Dual in-Line and 
Flat Packs. 


LOAD 


See package outline Code 1W and Code 9L. 


Connection Diagram 


INPUT 


CLOCK 


OUTPUT 


toaccear for C160 and C161 only 


1 
2 
3 
4 
§ 
6 
7 
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NOTE 1: ALL INPUT PULSES ARE FROM GENERATORS HAVING THE FOLLOWING CHARACTERISTICS: 
ty = t = 20 ns PRR < 1 MHz DUTY CYCLE < 50%, Zouy = 5082. 


TOP VIEW NOTE 2: ALL TIMES ARE MEASURED FROM 50% TO 50%. 


Specifications 


ABSOLUTE MAXIMUM RATINGS 
Voltage at Any Pin (Note 1) 

HD-54C160/1/2/3 

HD-74€160/1/2/3 


-0.3V to Vcc + 0.3V 
-55°C to +125°C 
-40°C to +85°C 
-65°C to +150°C 


Operating Temperature 


Storage Temperature 


Maximum Vcc Voltage 


Package Dissipation 
Operating Vcc Range 
Lead Temperature (Soldering, 10 Sec.) 


16.0V 

500mW 

+3.0V to +15.0V 
300°C 


ELECTRICAL CHARACTERISTICS 


Min/Max limits apply across temperature range unless otherwise specified. 
Ta = 25°C, CL =50pF, Input Rise and Fall Times = 20ns unless otherwise specified. . 


PARAMETER SYMBCL MIN. | TYP. MAX. | UNITS 

CMOS TO CMOS 
Logical 1" INput Voltage VIN(1) 7 

ee 1.5 
Logical ‘’0” Input Voltage VIN(O) 20 

a yelaasun 4.5 
Logical “1’’ Output Voltage Vout(1) 9.0 

7 ae or 0.5 
Logical ‘’0’’ Output Voltage Vout(0) 10 
Logical “1” Input Current N1N(1) 0.005 1.0 
Logical ‘’0” Input Current IIN(0) -1.0 -0.005 
Supply Current lcc 0.05 300 
Input Capacitance Cin 5 
Propagation delay time from tpdO OF tod 250 400 
Clock to 0 100 160 
Propagation delay time from tpd0 oF 290 450 
Clock to Carry Out tod] 120 190 
Propagation delay time from T tod0 or 180 290 
enable to Carry Out tpd1 70 
Propagation time from clear to ; 190 300 
Q(C162 and C163 only) pdg 80 
Time prior to clock that data 120 
or load must be present setup 30 
Time prior to clock that enable , 170 280 
P or T must be present setup 70 120 
Time prior to clock that clear fa 120 190 
must be present(162,163 only) as 50 80 

a twL or 30 170 

Minimum clock pulses width ne 35 70 

, 15 
Maximum clock rise or fall time 5.0 

2.0 3.0 
Maximum clock frequency 55 85 
CMOS/LPTTL INTERFACE 

V 

Logical "1" Input Voltage vin) | v 
Logical 0’ Input Voltage VIN(O) 0.8 V 
Logical ‘1"’ Output Voltage VIN(1) 2.4 V 
Logical ‘0’ Output Voltage VIN(O} 0.4 


NOTE: 1. 


This device should not be connected during power on conditions. 


it 


CONDITIONS 
Vcc = 5V 
Vcc = 10V 


Vcc =5V 
Vcc = 10V 


Veco =5V,!9 =-10uA 
Vec = 10V,!9 =10uUA 


Vcc = 5V,lg =+10uNA 
Vcc = 10V,!g =+10uA 


Vcc = 15V, Vin =15V 
Vec = 15V, Vin = 0V 
Vec = 15V 
Any input 


Vcc = 5V 
Vcc = 10V 


Veco =5V 
Vcc = 10V 
Vcc =5V 
Vec = 10V 


Vcc =5V 
Vcc = 10V 


Vcc =5V 
Vcc = 10V 


Vcc =5V 
Vec= 10V 


Vcc =5V 
Vcc = 10V 
Vcc =5V 
Vcc = 10V 


Vec = 5V 
Vcc =10V 


Vec=&V 
Vcc = 10V 


54C, Vcc = 4.5V 
74C, Vee = 4.75V 


54C, Vec = 4.5V 
74C, Ve = 4.75V 


54C, Vcc = 4.5V, 1g = -360uUA 
74C, Vcc =4.75, ig = -360uA 


54C, Vcc = 4.5V, Ig =360 A 
74C, Vcc = 4. 75V, Ig = 360KA 


Circuit Diagrams 


C160/C162; Clear is Synchronous for the C162 


LOAD 


ENABLE P 


ENABLE T 


CARRY 
OUTPUT 


Cascading Packages 


RIS 
SEMICONDUCTOR 


A DIVISION OF HARRIS CORPORATION 


HD-54C0164/HD-74C164 


8-Bit Parallel-Out Serial Shift Register 


@ SUPPLY VOLTAGE RANGE 3V to 15V 
INPUTS OUTPUT 
@ LOW POWER TTL COMPATIBLE DRIVE 2 LPTTL te 


itt Tae | oy 


@ HIGH NOISE IMMUNITY 0.45 Vec TYP | 
1 
@ LOW POWER 50nW TYP 0 
0 


@ MEDIUN SPEED OPERATION 8.0 MHz TYP 
WITH 10V SUPPLY 


Decription Connection Diagrams 


The HD-54C164/HD-74C164 shift registers are a monolithic 
complementary MOS (CMOS) integrated circuit constructed 
with N- and P- channel enhancement transistors. These 8-bit 
shift registers have gated serial inputs and clear. Each register 
bit is a D-type master/slave flip-flop. A high-level input en- 
ables the other input which will then determine the state of 
the flip-flop. 


QUTPUTS 


CLEAR CLOCK 


Data is serially shifted in and out of the 8-bit register during 
the positive going transition of clock pulse. Clear is inde- 
pendent of the clock and accomplished by a low level at the 
clear input. All inputs are protected against electrostatic 
effects. 


OUTPUTS 


TOP VIEW 


see CMOS Packaging Section 5 for complete package infor- 
mation. This device is available in Ceramic Dual In-Line and 
Flat Packs. 


See package outline Code 1U and Code 9V. 


Logic Diagram 
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Specifications 


ABSOLUTE MAXIMUM RATINGS 


Voltage at Any Pin (Note 1) 


Operating Temperature 


HD-540164 
HD-74C 164 


-0.3V to Ver +0.3V 
-55°C to +125°C 
-40°C to +85°C 


Package Dissipation 
Maximum Vec Voltage 


500mW 
16V 
3V to 15V 


Operating Ve¢ Range 


Storage Temperature -65°C to +150°C Lead Temperature (Soldering, 10sec) 300°C 


ELECTRICAL CHARACTERISTICS 


Min/Max limits apply across temperature range unless otherwise specified. 
Ta = 25°C, Cy =50pF, Input Rise and Fall Times = 20ns unless otherwise specified. 


PARAMETER SYMBOL MIN. | TYP. MAX. | UNITS CONDITIONS 
CMOS TO CMOS 
Logical “1° Input Voltage VIN(1) mee : ee 
Vcc = 5.0V 
Logical “O" Input Voltage ViN(Q) Vee = 10.0V 
seen iae Voc = 5.0V, 19 =-10uA 
Logical 1'’ Output Voltage Vout(1) Voc = 10.0V, ig =-10pA 
a aabeiee Vec = 5.0V, 19 =-10uA 
Logical ‘0’ Output Voltage Vout(0) Vee = 10.0V, Ig = -10yA 
Logical ‘'1” Input Current 1IN(1) Vcc = 15.0V, Vin = 15V 
Logical ‘0’ Input Current 11N(O) Vcc = 15.0V, Vin = OV 
Supply Current Icc Vec = 15.0V 
Input Capacitance CIN Any input 
Propagation delay time toa Vec = 5.0V 
Logical ‘1"’ from Clock to 0 Vec = 10.0V 
Propagation delay time to a Vcc = 5.0V 
Logical ‘1’' from Clear to Q Vcc = 10.0V 
Time prior to Clock Pulse that Vcc = 5.0V 
Data must be Present Vcc = 10.0V 
Time after Clock Pulse that Vcc = 5.0V 
Data must be Held Vcc = 10.0V 
Maximum Clock Frequency ae : ee 
= 5.0V 
Minimum Clear Pulse Width ee e ree 
Vcc = 5.0V 
Maximum Clock Rise and Fall Time Vee 3 ee 
CMOS TO LOW POWER 
INTERFACE 
cee heads V V 54€C, Vcc = 4.5V 
Logical ‘'1"’ Input Voltage VIN(1) ae 74 We = 4.75V 
54C, Vcc = 4.5V 
Logical “0” Input Voltage VIN(O) 0.8 an Br Ue ae 
: sique 54C, V ae 4.5V, lo = ~360 A 
Logical 1’’ Output Voltage Vout(1) 2.4 V 74C Vet = 4.75V, |p = “360 iA 
ee ks 54C, Vcc = 4.5V, Ig = 360 yA 
Logical “’0’’ Output Voltage Vout(0) 0.4 V TAC, Vee = 4.75V, 19 = 360 uA 


Propagation delay time to a 
Logical ‘‘0"' or Logical “1° 320 } ons 
from Clock to Q 


NOTE: 1. These devices should not be connected under power on conditions. 


Waveforms 


SERIAL 


INPUTS 
8 
CLOCK 


OuTPUTS 


CLEAR CLEAR 


CMOS to CMOS TTL to CMOS 


tserup1 | thorns 


OV 


t,=t = 20 ns 


GUARANTEED NOISE MARGIN AS FUNCTION OF Vcc 


INPUTS 
77) 
wd 
wl 
> 
bad 
od . 
cLock © 2 305 UARANTEED OUTPUT “0” LEVEL 
=) out (0) @ INPUTS = Vix, (1) 
and 
2.5 
1.45 
0.45 
4.50V 10V 15V 


SEMICONDUCTOR 


A DIVISION OF HARRIS CORPORATION 


HD-54C0165/HD-74C165 


Parallel-Load 8-Bit Shift Register 


@ WIDE SUPPLY VOLTAGE RANGE 3.0V TO 15.0V See CMOS Packaging Section 5 for complete package infor- 

@ GUARANTEED NOISE MARGIN 1.0V mation. This device is available in Ceramic Dual In-Line and 
| Flat Packs. 

@ HIGH NOISE IMMUNITY 0.45 Vcc TYP. 

@ LOW POWER T2L COMPATIBLE DRIVE 2LT2L See package outline Code 1W and Code 9L. 


LOADS 


INPUTS 


INTERNAL 
CLOCK aoe” ouTPUTS | OUTPUT 
INHIBIT | CLOCK Smif Bact [OA OR Oy 
h 


The HD54C165/HD74C165 is an 8-bit serial shift register 
which shifts data from Q, to Qy when clocked. Parrallel in- 
puts to each stage are enabled by a low level at the shift/load in- 
put. Also included is a gated clock input and a complement- 


L 
i} 
1 
ary output from the eight-bit. 


L 
L 
L 
H 


H=VIN(1), L= VIN(o) 

X = Irrelevant 

] = Transition from Vin(o) to VIN(1) 

a..h= The level at data inputs A through H 

Qao, Qpo, QHo = The level of Qa, Ag or Qyy, before the indicated input 
conditions were established. 

Qan, [En = the level of Qa or Og before the most recent T transition of the clock. 


Clocking is accomplished through a 2-input NOR-gate per- 
mitting.one input to be used as a clock-inhibit function. Hold- 
ing either of the clock inputs high inhibits clocking, and 
holding either clock input low with the shift/load input high 


enables the other clock input. Data transfer occurs on the 
positive edge of the clock. The clock inhibit input should be 
changed to a high level only while the clock input is high. 
Parallel loading is inhibited as long as the shift/load input is 
high. When taken low, data at the parallel inputs is loaded 
directly into the register independent of the state of the clock. 


CLOCK SO SERIAL OUTPUT 
Vcc INHIBIT D INPUT 4 


SHIFT/ CLOCK G H OUTPUT GND 
LOAD — Ou 


PARELLEL INPUTS 


Block Diagram 


S/LO 
Te 2 
s/LO CLOCK 
SERIAL CLOCK 
INPUT "I 00H INHIBIT 15 ? 
ay SHIFT/ > 
LOAD © 
) 
$ S/L 
A B c D E F G H a 


PARALLEL INPUTS 


Specifications 


ABSOLUTE MAXIMUM RATING 
Voltage at any Pin 


Package Dissipation 500mW 
Operating Vcc Range 3.0V to 15V 
Absolute Maximum Vcc 16V 

Lead Temperature (Soldering, 10 Sec.) 300°C 


-0.3V to Vcc +0.3V 
-55°C to +1259C 
-40°C to +85°C 
-65°C to +150°C 


HD-54C165 
HD-74C165 


Operating Temperature Range 


Storage Temperature Range 


ELECTRICAL CHARACTERISTICS 


Min/Max limits apply across temperature range, unless otherwise noted. 


PARAMETER 
CMOS TO CMOS 


Logical ‘’1"’ Input Voltage 


Logical ‘‘0’’ Input Voltage 


Logical ‘1’’ Output Voltage 


Logical ‘’0"’ Output Voltage 


Logical ‘'1” Input Current 
Logical “0” Input Current 


Supply Current 


D.C. CMOS/LPTTL INTERFACE 


Logical “‘1’' Input Voltage 


Logical ‘0’ Input Voltage 


Logical ‘1’ Output Voltage 


Logical ‘0’ Output Voltage 


OUTPUT DRIVE 
Output Source Current 
(P-Channel) 


Output Source Current 
(P-Channel) 


Output Sink Current 
(N-Channel) 


Output Sink Current 
(N-Channel) 


SYMBOL MIN. | TYP. 
VIN (1) 
VIN (0) 


Vout(1) 


Vout(0) 


NiN(1) 
l1N(0) 


Icc 


ViN(1) 


VIN(0) 


Vout(1) 


Vout(0) 


Isource -1.75 -3.3 
ISource -8.0 -15 
ISink 1.75 3.6 
ISink 8.0 16 


MAX. 


UNITS 


<< << << << 


mA 


mA 


mA 


mA 


CONDITIONS 


Vcc = 9.0V 
Vcc = 10V 


Vcc = 5.0V 
Vcc = 10V 


Vcc = 5.0V,'9 =-10uA 
Vec = 10V,!9 =-10uA 


Vcc = 5.0V, Igo =+10uA 
Vcc = 10V, Ig =+10 uA 


Vec = 15V, Vin = 15V 
Vcc = 15V, Vin = OV 


Vec = 15V 


540, Vcc = 4.5V 
75C, Vcc = 4.75V 


54C, Vcc = 4.5V 
74C, Vcc = 4.75V 


54C, Vcc = 4.5V, 1g = -360NA 
74C, Vcc = 4.75V, 19 = -360UA 


54C, Vcc = 4.5V, Ig = 360UA 
74C, Vec = 4.75V, Ip = 360A 


Vcc = 5.0V, Vout = OV 
Ta = 25°C 


Vcc = 10V, Vout = OV 
Ta = 25°C 

Vec = 5.0V, Vout = Vcc 
Tp = 25°C 


Vcc = 10V, Vout = Vcc 
Ta = 25°C 


Specifications 


ELECTRICAL CHARACTERISTICS 
Ta = 25°C, C, = 50 pF, Input rise and fall times = 20 ns unless otherwise specified. 


PARAMETER SYMBOL MIN. | TYP. MAX. | UNITS | CONDITIONS 
Propagation Delay Time to 
a Logical "0" or Logical 1" from todd. tpd1 
Clock or Load to Q or O 


200 400 ns Vcc = 5.0V 
80 200 ns Vec = 10V 


Propagation Delay Time to 200 400 ns Vcc = 5.0V 


‘ Aine a or Logical “1” from tpd0. tpd1 80 200 ns Vec = 10V 
Clock Inhibit Set Up Time ik ae 7 a el 
Serial Input Set Up Time 7 ies : ie 
Serial Input Hold Time a , 7 ee : ax 
Parallel Input Set Up Time He 3 ve . tt 
AC. Parallel Input Hold Time Aa ; 2 i - He 


70 200 ns Vcc = 5.0V 


Mini k P i 
inimum Clock Pulse Width 30 100 ns Vcc = 10V 


85 180 ns Vcc = 5.0V 


Mi . P © 
inimum Load Pulse Width 30 90 ns Vcc = 10V 


6.0 2.5 MHz | Vcc =5.0V 


Maximum Clock Frequency 12 5.0 MHz | Vcc=10V 


i ee 10 Ms Vcc = 5.0V 
k R 
Maximum Clock Rise and Fali Time 50 ia Ver = 10V 
Input Capacitance CiN 5.0 pF (Note 2) 
Power Dissipation Capacitance Cod 65 pF (Note 3) 


NOTES: 1. ‘‘Absolute Maximum Ratings” are those values beyond which the safety of the device 
cannot be guaranteed. Except for ‘‘Operating Temperature Range”’ they are not meant 
to imply that the devices should be operated at these limits. The table of ‘Electrical 
Characteristics’’ provides conditions for actual device operation. 


2.- Capacitance is guaranteed by periodic testing. 
3. Cpg determines the no load AC power consumption of any CMOS device. 


Logic Waveforms Switching Time Waveforms | 
CLOCK se Le Lee CLOCK NGG os a 
CLOCK INHIBIT 9.5 Vcc 
INHIBIT ; $Y, ae ee) ee me WICLOCK) 
SERIAL 


INPU Vcc . 
U CLOCK Vcc 
SHIFT/LOAD ov eae aaa tHOLD 
—> 
P SERIAL ———— 
INPUT Vcc 


tSET tHOLD|—e— | — >] ‘SET 


OV 


INPUTS 0.5 Vcc 
D OV 
DATA 
Vcc 
E SHIFT/ 95 Vcc 
LOAD ov 
Cad 


——— 
vec 
QOH 05Vcc 
OV 
Vcc 


OUTPUTOH HH }tfalefutlefa Qh 0.5Vcc 
: | | OV 


OUTPUTOH Lt fujufurj)t Puje 


NOTES: 1. The remaining six data and the serial input are low. 
2. Prior to test, high level data is loaded into H input. 
INHIBI T—=-|~«—-—-———. SERIAL SHIFT. ———————— 


LOAD 


SEMICONDUCTOR 


A DIVISION OF HARRIS CORPORATION 


HD-54C0173/HD-74C173 


Three-State Quad D Flip-Flop 


’ Features | Description 


@ SUPPLY VOLTAGE RANGE 3V TO 15V 


@ LOW POWER TTL COMPATIBLE DRIVE 2 LPTTL 
LOADS 


@ HIGH NOISE IMMUNITY 0.45 Vcc TYP. 
@ LOW POWER 


@ MEDIUM SPEED OPERATION 12MHz TYP. 
WITH 10V SUPPLY 


The HD-54C0173/HD-74C173 three-state quad D flip-flop is 
a monolithic complementary MOS (CMOS) integrated circuit 
constructed with N- and P- channel enhancement transistors. 
The four D type flip-flops operate synchronously from a 
common clock. The three-state output allows the device to 
be used in bus organized systems. The outputs are placed in 
the three-state mode when either of the two output disable 


pins are in the logic “1” level. The input disable allows the 
flip-flop to remain in their present states without disrupting 


@ HIGH IMPEDANCE THREE-STATE 
INPUT DISABLE WITHOUT GATING THE CLOCK the clock. If either of the two input disables are taken to a 
logic “’1"’ level, the O outputs are fed back to the inputs and 


Package | in this manner the flip-flops do not change state. 


Clearing is enable by taking the input to a logic “1” level. 
Clocking occurs on the positive going transition. 


Connection Diagrams 


DATA 
INPUT INPUT INPUT INPUT INPUT = INPUT 
A B c 1} DISABLE DISABLE 


See CMOS Packaging Section 5 for complete package infor- 
mation. This device is available in Ceramic Dual In-Line and 
Flat Packs. 


See package outline Code 1W and Code OL. 


Truth Table 


CLEAR 


Both Output Disables Low 


ts 


DATA 
DATA | 
NPUT DISABLE INPUT | OUTPUT 


Logic ‘'1’° on One or Both Inputs x 
1 
0 

TOP VIEW 


Logic “0” on Both Inputs 
Circuit Diagrams Waveforms | 


Logic ‘‘0” on Both Inputs 


cP 


OUTPUT OUTPUT OUTPUT GUTPUT OUTPUT OUTPUT 
DISABLE DISABLE B C i} 


CLEAR 


OUTPUT 
DISABLE 


¥. 


i 


DATA 
INPUT 


CLOCK 


DATA 
OUTPUT 


Specifications 


Voltage at Any Pin (Note 1) 


Operating Temperature 


Storage Temperature 


ABSOLUTE MAXIMUM RATINGS 


HD-540173 
HD-740173 


-0.3 to Vec +0.3V 
-55°C to +125°C 


-40°C to +85°C 
-65°C to +150°C 


ELECTRICAL CHARACTERISTICS 
Min/max limits apply across temperature range unless otherwise specified. 
TA = 25°C, Cy = 50pF, Input Rise and Fall Times = 20ns unless otherwise specified. 


PARAMETER 
CMOS TO CMOS 


Logical ‘’1"’ Input Voltage 


Logical ‘’0” Input Voltage 


Logical ‘’1"’ Output Voltage 


Logical ‘’0"’ Output Voltage 


Logical ‘’1"’ Input Current 


Logical ‘’0" Input Current 


Output current in High Impedance 


State 


Supply Current 


Input Capacitance 


Propagation delay time to a Logical 


“0” or Logical “1” from Clock 
to Output 


Input Data setup Time 


Input Data Hold Time 


Input Disable Setup Time 


Input Disable Hold Time 


Delay from output disable to high 
impedance state(from logical ‘1” 


or Logical ‘’0”’ level 


Delay from output disable to 
logical ‘1’ level,(from high 
Impedance state) 


Delay from output disable to. 
Logical “0” Level(from High 
Impedance State) 


Propagation Delay from Clear 
to Output 


Maximum Clock Frequency 


Minimum Clear Pulse Width 


Maximum Clock Rise and Fall 
Time 


LOW POWER TTL/ 
CMOS INTERFACE 


SYMBOL 


VIN(1) 


VIN(0) 


Vout(1) 


VOut(0) 


NWN(1) 


11N(0) 


Icc 
CIN 


tpdg oF 
tod 


ts DATA 


tH DATA 


ts Diss 


tH Diss 


tin tou 


MIN. | TYP. 


MAX. 


Maximum Vcc Voltage 
Package Dissipation 
Operating Vcc Range 
Lead Temperature (Soldering, 10sec) 


<< << << << 


Logical ‘1’ Input Voltage VIN(1) ae V 
Logical ‘“0’’ Input Voltage VIN(O) 8 V 
Logical ‘‘1'’ Output Voltage Vout(1) 2.4 V 
Logical ‘0’ Output Voltage Vout(0) 4 V 
Propagation Delay Time toa 

Logical ‘‘0’ or Logical “1” eat Pe 500 ns 
from Clock pdt 

NOTE: 1. These devices should not he connected under ‘Power On’conditions. 


UNITS 


CONDITIONS 
Vcc = 5.0V 
Vcc = 10.0V 


Vcc = 5.0V 
Vcc = 10.0V 


Vcc = 5.0V, Io = -10MA 
Vcc = 10.0V, Ig = -10UA 


Voc = 5.0V, Ig = +10KA 
Vec = 10.0V, 19 =+10uA 


Vcc = 15.0V 


Vo = 15V 
Vo =0V 


Vcc = 15V, 
Vcc = 15V 
Any input 


Vcc = 5.0V 
Vcc = 10.0V 


Vcc = 5.0V 
Vcc = 10.0V 


Vcc = 5.0V 
Vec = 10.0V 


Vcc = 5.0V 
Vcc = 10.0V 


Vcc = 5.0V 
Vcc = 10.0V 


VCC = 5.0V 
Vcc = 10.0V 


Vcc = 5.0V 
Vcc = 10.0V 


Vcc = 5.0V 
Vec = 10.0V 


‘Vee = 5.0V 


Vcc = 10.0V 


Vcc = 5.0V 
Vec = 10.0V 


Vcc = 5.0V 
Vcc = 10.0V 


Vcc = 5.0V 
Vcc = 10.0V 


54€, Vcc = 4.5V 
74C, Vcc = 4.75V 


54C, Vcc = 4.5V 
74C, Veg = 4.75V 


54C, Vcc = 4.5V, Ig = -360UA 
74C, Vcc = 4.75V, Ig = -360 2A 


54C, Vcc = 4.5V, Ig = 360 UA 


74C, Vcc = 4.75V, Ig = 360A 


Vcc = 5.0V 


16V 

500mW 

+3V to +15V 
300°C 


SEMICONDUCTOR 
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HD-540174/HD-74C174 


Hex D Flip-Flop 


@WIDE SUPPLY VOLTAGE RANGE 3.0V to 15V 


@ GUARANTEED NOISE MARGIN 1.0V 
@ HIGH NOISE IMMUNITY 


0.45V., typ 
fan out of 
2 driving 74L 


@ LOW POWER T2L COMPATIBILITY 


Package 


See CMOS Packaging Section 5 for complete package infor- 
mation. This device is available in Ceramic Dual In-Line and 
Flat Packs. 


See package outline Code 1W and Code 9L. 


Logic Diagram 


The HD54C174/HD74C174 hex D flip-flop is a monolithic 
complementary MOS(CMOS) integrated circuit constructed 
with N-and P-channel enhancement transistors. All have a 
direct clear input. Information at the D inputs meeting the 
setup time requirements Is transferred to the Q outputs on the 


positive-going edge of the clock pulse. Clear is independent of 
clock and accomplished by a Jow level at the clear input. All 
inputs are protected by diodes to Vcc and GND. 


Connection Diagrams 
DUAL-IN-LINE PACKAGE 


Vec 60 6D 5D 50 4D 40 CLOCK 


CLEAR 10 1D 2D 20 3D 30 GND 
TOP VIEW 


Truth Table 


CLEAR | clock] D | a 


Specifications 


Voltage at Any Pin 
Operating Temperature Range HD54C174 


ABSOLUTE MAXIMUM RATINGS (Note 1) 
-0.3V to Ver +0.4V 


HD74C 174 


Storage Temperature Range 


ELECTRICAL CHARACTERISTICS 


PARAMETER 
CMOS TO CMOS 


Logical “1” Input Voltage (Vjjy(4)) 


Logical “0” Input Voltage (Vj\y(Q)) 
Logical “1” Output Voltage (Vg yq(1)) 
Logical “0” Output Voltage (Vg yT(Q)) 


Logical “1” Input Current (1).q(4)) 
Logical “0” Input Current (1))\q(q)) 
Supply Current (Ic) 


CMOS/LPTL INTERFACE 


Logical “1” Input Voltage (Vjny(4)) 
Logical “0” Input Voltage (Vj \q(q)) 
Logical “1” Output Voltage (Vy 4)) 


Logical ‘0’ Output Voltage (Vg y7(Q)) 


-55°C to +125°C 
0°C to +70°C 
-65°C to +150°C 


Min/Max limits apply across temperature range, unless otherwise noted. 


CONDITIONS 


Vec =5.0V 
Vec = 10V 


Vec = 5.0V 
Vec = 10V 


Vec = 5.0V, 1, =-10 UA 
Vec = 10V,1,=-10 uA 


Vec = 5.0V,1,= +10 NA 
Vec = 10V,1,=+10 uA 


Vec = 15V, Vin = 15V 
Vec = 15V, Vin = OV 
Vec= 15V 


5AC, Vec =4.5V 
74C, Veg = 4.75V 


54C, Voc = 4.5V 
74C, Veg = 4.75V 


64C, Vcc = 4.5V, 1, = -360 WA 
74C, Voc = 4.75V, |, = -360 UA 


94C, Voc = 4.5V, |, = 360 WA 
74C, Veg = 4.75V, 1, = 360 UA 


OUTPUT DRIVE (See 54C/74C Family Characteristics Data Sheet) 


Output Source Current (Isgyupce) 
(P-Channel) 


Output Source Current (IogyurRce) 
(P-Channel) 


Output Sink Current (IgjyK) 
(N-Channel) 


Output Sink Current (IoiqK) 
(N-Channel) 


NOTE 1: 


Vec = 5.0V, Voyt = OV, 
Tp = 25°C 
Vec = 10V, Voyt = OV, 
Tpa= 25°C 


Vec = 5.0V, VoUT = Vec. 
Tp = 25°C 


Vec = 10V, Vout = Vee. 
Tp = 259C 


Package Dissipation 
Operating Vcc range 

Absolute Maximum Vcc 

Lead Temperature (Soldering, 10 seconds) 


MIN 


8.0 


TYP 


16 


MAX 


500 mW 
3.0V to 15V 
16V 

300°C 


UNITS 


<< << << << 


ré FE FS 
> b> FY 


<< << < < << 


mA 


mA 


mA 


mA 


“Absolute Maximum Ratings” are those values beyond which the safety of the device connot be guaranteed. 


Except for ‘“Operating Temperature Range” they are not meant to imply thatthe devices should be operated 
at these limits. The table of ‘Electrical Characteristics’’ provides conditions for actual device operation. 


uD 


Specifications (continued) 


ELECTRICAL CHARACTERISTICS 


Tp = 25°C, C, = 50 pf, unless otnerwise specified 


PARAMETER CONDITIONS | MIN | TYP | MAX | UNITS 


Propagation Delay Time to a Logical Vec= 5.0V 300 


a0" (toa) or Logical "1" (toa) Vec = 10V 110 
from Clock to 0 
Propagation Delay Time to a Logical Vec = 5.0 300 
“0” from Clear Vec = 10V 110 
Time Prior to Clock Pulse that Data Vec = 5.0V 
Must be Present (toET up) Vec = 10V 
Time After Clock Pulse that Data Veco = 5.0V 
Must be Held (tuoLp! Vec= 10V 
AC Minimum Clock Pulse Width Vec = 5.0V 
cil Veg = 10V 
Minimum Clear Pulse Width Vec = 5.0V 
Vec = 10V 
Maximum Clock Rise and Fall Time Vec = 5.0V 
Vec = 10V 
Maximum Clock Frequency Veg = 9.0V 
Vec = 10V 
Input Capacitance (Cj jy) Clear Input (Note 2) 
Any Other Input 
Power Dissipation Capacitance (Coq) Per Package (Note 3) 
NOTE 2: Capacitance is guaranteed by periodic testing. 
NOTE 3: Cog determines the no load ad power consumption of any CMOS device. For complete explanation see 


54C/74C Family Characteristics application note, AN-90. 


SEMICONDUCTOR 
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Advanced Information 


HD-54C175/HD-74C175 


Quad D Flip-Flop 


@ WIDE SUPPLY VOLTAGE RANGE 3.0V TO 15.0V 
@ GUARANTEED NOISE MARGIN 1.0V 
@ HIGH NOISE IMMUNITY 0.45 Vcc TYP. 


These monolithic positive-edge-triggered flip-flops utilize 
complementary MOS (CMOS) integrated circuitry to im- 
plement D-type flip-flop logic. Both have a direct clear 
input and the ‘C175 features complementary outputs from 
each flip-flop. 


@ LOW POWER T2L COMPATIBLE DRIVE 2 LT2L 
LOADS 


Information at the D inputs meeting the setup time require- 

ments is transferred to the Q outputs on the positive-going 
| Package | edge of the clock pulse. When the clock input is at either 
the high or low level, the D input signal has no effect at the 
output. 


See CMOS Packaging Section 5 for complete package infor- 
mation. This device is available in Ceramic Dual In-Line and 
Flat Packs. 


See package outline Code 1W and Code 9L. 


Truth Table 


EACH FLIP-FLOP 


INPUTS |OUTPUTS H = high level (steady state) 
— L = low level (steady state) 
LEAR t 
C A CLOCK D | Q at X = irrelevant 


L x 4 L H f = transition from low to high level 

H t H| oH L Qo = the level of Q before the indicated 
steady-state input conditions were 

H t L L aM, established. 

H L X| Qo Ag T = C175 only 


Connection Diagram 


1§ 
——— | 
a 
LEAR 
CLO 


Qa 40 3 
14 13 
Qa 
CHC 
ck =#6OD 
@ 


O e 
CLOCK OO D0 CLOCK 
OCF CLEAR CLEARED 
Q a Qa 
Re: cneanmEas 
6 ? 


2 


3 4 5 
CLEAR 10 10 10 20 20 20 GND 


HD-54C175/HD-74C175 
Quad D Flip-Flop 


KARRIS 
a egal HD-54C€192/HD-74C€192 


Synchronous 4-Bit Up/Down Decade Counter 


HD-54C€193/HD-74C193 


Synchronous 4-Bit Up/Down Binary Counter 


@ HIGH NOISE MARGIN 1V GUARANTEED 
@ LOW POWER TTL COMPATIBLE DRIVE 2 LPTTL 


LOADS See CMOS Packaging Section 5 for complete package infor- 
@ WIDE SUPPLY RANGE 3.0V TO 15.0V mation. This device is available in Ceramic Dual In-Line and 


@ CARRY AND BORROW OUTPUTS FOR N-BIT Flat Packs. 
CASCADING 


@ ASYNCHRONOUS CLEAR 
@ HIGH NOISE IMMUNITY 0.45 Vcc TYP. 


Description Connection Diagram 


These up/down counters are monolithic complementary MOS INPUTS OUTPUTS INPUTS 
(CMOS) integrated circuits. The HD-540192 and HD-74C192 DATA cigar BorRow canny toap ATA DATA 
are BCD counters. While the HD-540193 and HD-74€193 

are binary counters. 


See package outline Code 1W and Code 9L. 


Counting up and counting down is performed by two count 
inputs, one being held high while the other is clocked. 
The outputs change on the positive going transition of this 
clock. 


These counters feature preset inputs that are set when load 
is a logical ‘’0’’ and a clear which forces all outputs to “0” 
when it is at logical ‘1’. The counters also have carry and 
. DATA Qs Qa COUNT COUNT Qe Qp 
borrow outputs so that they can be cascaded using no a ——— DOWN UR 


P : INPUT OUTPUTS «—«- nye = UT PUTS 
external circuitry. INPUTS 


TOP VIEW 


GUARAUTEED NOISE MARGIN AS FUNCTION OF Vcc 


DATA INPUTS OATA INPUTS 


TO NEXT 
STAGE 


LOGIC LEVELS 


OUTPUTS 


CLEAR 


Specifications 


ABSOLUTE MAXIMUM RATINGS 
Voltage at Any Pin (Note 1) 


Operating Temperature Range HD-540192, HD-54C193 
HD-740192, HD-74C193 


Storage Temperature Range 


ELECTRICAL CHARACTERISTICS 


Min/Max limits apply across temperature range unless otherwise specified. . 
Ta = 25°C, Cy =50pF, Input Rise and Fail Times = 20ns unless otherwise specified. 


UNITS 


PARAMETER 
CMOS TO MOS 


Logical “1"’ Input Voltage 


Logical 0” Input Voltage 


Logical ‘1’ Output Voltage 


Logical ‘’0’’ Output Voltage 


Logical 1" Input Current 
Logical “0” Input Current 
Supply Current 

Input Capacitance 


Propagation Delay Time to Q 
From Count up or Down 


Propagation Delay Time to 
Borrow from Count Down 


Propagation Delay Time to 
Carry from Count Up 


Time Prior to Load that Data 
must be Present 


Minimum Clear Pulse Width 


Minimum Load Pulse Width 


Propagation Delay Time to 0 
from Load 


Minimum Count Pulse Width 


Maximum Count Frequency 


Count Rise and Fall Time 


CMOS TO LOW POWER 
INTERFACE 

Logical “1” Input Voitage 
Logical ‘0’ Input Voltage 


Logical “1” Output Voltage 


Logical “0” Output Voltage 


NOTE: 1.. This device should not be connected to circuits with the power on because 
high transient voltages may cause permanent damage. 


SYMBOL 


VIN() 
VIN(0) 
Vout(1) 


Vout(0) 


HIN(1) 
TIN (O) 
Icc 
CIN 


tp d0 or 
tpd1 


tpdO or 
tod1 


todO or 
tod] 


tsetup 


tpd0 oF 
tpd1 


VIN(1) 
VIN(0) 
Vout(1) 


Vout(0) 


-0.3V to Vec¢ +0.3V 


-55°C to +125°C 
-40°C to +85°C 
-65°C to +150°C 


MIN. 


Vcc 
—15 


2.4 
2.4 


TYP. 


MAX. 


0.8 
0.8 


0.4 
0.4 


<< << << << 


Maximum Vcc Voltage 
Package Dissipation 
Operating Vcc Range 
Lead Temperature 


16.0V 

500mW 

+3.0V to +15.0V 
300°C 


(Soldering, 10 Sec.) 


CONDITIONS 
Vcc =5V 
Vec = 10V 


Vec=5V 
Vcc = 10V 


Vcc =5V,I9 =-10uA 
Vec = 10V, lo =-10uA 


Vee =5V, 19 =+10pHA 
Voc = 10V, Ig =+10uA 


Vec = 15V, Vig = 15V 
Vec = 15V, Vin = OV 
Vcc = 15V 

Any input 


Vcc = 5V 
Vec = 10V 


Vec=5V 
Vcc = 10V 


Vcc = 5V 
Vec = 10V 


Vec=5V 
Vcc = 10V 


Vcc =5V 
Vec = 10V 


Vcc =oV 
Vec = 10V 


Vcc =5V 
Veco = 10V 


Veco =5V 
Vcc = 10V 


Vcc = 5V 
Vec = 10V 


Vcc = 5V 
Vcc = 10V 


54C, VCC = 4.5V 
74C, Vcc = 4.76V 


54C, Voc = 4.5V 
74C, Vcc = 4.75V 


B4C, Vcc = 4.5V, Ig = -100KA 
74C, Voc = 4.75, 1g = -100HA 


54C, Vcc = 4.5V, 19 = 360UA 
74C, Vcc = 4.75V, Ig = 360NA 


Circuit Diagrams 


Cw Ok CARRY OUT Ow Q) 
01 O2 O 
O 


O12 O9 O7 


Vec 8 
aa as 
HD-54C192 Synchronous 4-Bit Up/Down Decade Counter 
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HD-54C193 Synchronous 4-Bit Up/Down Binary Counter 
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SEMICONDUCTOR 


HD-54€195/HD-74C195 


4-Bit Registers 


See CMOS Packaging Section 5 for complete package infor- 
mation. This device is available in Ceramic Dual In-Line and 
Flat Packs. 


@MEDIUM SPEED OPERATION — 10MHz TYP. WITH 10.0V 
SUPPLY AND 50pF LOAD 


@HIGH NOISE IMMUNITY 0.45 Vcc (TYP.) 

@LOW POWER 100nW (TYP.). 

@LOW POWER TTL COMPATIBLE — DRIVE 2 LPTTL LOADS 
@SUPPLY VOLTAGE RANGE — 3.0V TO 15.0V 
@SYNCHRONOUS PARALLEL LOAD 
@PARALLEL INPUTS AND OUTPUTS FROM EACH FLIP-FLOP 
@DIRECT OVERRIDING CLEAR 
@J AND K INPUTS TO FIRST STAGE 
@COMPLEMENTARY OUTPUTS FROM LAST STAGE 
@POSITIVE EDGE TRIGGERED CLOCKING 


@DIODE CLAMPED INPUTS TO PROTECT AGAINST STATIC 
CHARGE 


See package outline Code 1W and Code 9L. 


Truth Table 


INPUTS AT t, OUTPUTS AT tps 
aa a ee 


Note: H = HIGH LEVEL, L = LOWLEVEL 
th = bit time before clock pulse 


th+1 = bit time after clock pulse 
Qan = State of Qa at ty. 


The HD-54C195/HD-74C195 CMOS 4-bit registers feature 
parallel inputs, parallel outputs, J-K serial inputs, shift/load 
control input and a direct overriding clear. The following 
two modes of operation are possible. 


Parallel Load 
Shift in direction OA towards OD 


Parallel loading is accomplished by applying the four bits of 
data and taking the shift/load control input low. The data is 
loaded into the associated flip-flops and appears at the out- 
puts after the positive transition of the clock input. During 
parallel loading, serial data flow is inhibited. 


Serial shifting is accomplished synchronously when the shift/ 
load control input is high. Serial data for this mode is 
entered at the J-K inputs. These inputs allow the first stage roP view 
to perform as a J-K, D or T-type flip-flop as shown in the 

truth table. 


—S ae 
SERIAL INPUTS PARALLEL INPUTS 


Circuit Diagram 


clock O= >? >< 


wo Pe hte rh 


9 @. O O) _gO 
SHIFT/LOAD ‘ 
4 1§ 5 14 6 3 7? 12 
O O e O O O O O 
PIN B TO GND A Qa 8 Qs, C Q- 0 Qp 


PIN 16 TO Vcc 


A DIVISION OF HARRIS CORPORATION 


Specifications 


ABSOLUTE MAXIMUM RATINGS 
Voltage at Any Pin (Note 1) -0.3V to Vcc +0.3V 
Operating Temperature HD-54C0195 -55°C to+125°C 
HD-74C195 -40°C to +85°C 
-65°C to +150°C 


Maximum Vcc Voltage 16.0V 
500mW 


Package Dissipation 
Lead Temperature (Soldering, 10 Sec.) 
Operating Vcc Range 


300°C 


Storage Temperature +3.0V to +15.0V 


ELECTRICAL CHARACTERISTICS 


Min/Max limits apply across temperature range unless otherwise specified. 
TA = 25°C, Cy = 5OpF, Input Rise and Fall Times = 20ns unless otherwise specified. 


PARAMETER SYMBOL MIN. | TYP. | MAX. |} UNITS CONDITIONS 
CMOS TO CMOS 
. éeqee V : V < 5.0V 
Logical "1" Input Volt V c¢ 
ogica nput Voltage IN(1) Vv Voc = 10V 
Logical “0° Input Voltage ViN(O) : ee : st 
. seqgee V Vcc = 5.0V, lo = -10UA 
Logical “1° Output Voltage Vout(1) V Vcc = 10V, Ig = -10uA 
wal “eye V Vec = 5.0V, 19 = +10uUA 
Logical ‘0°’ Output Voltage Vout(0) V Vec = 10.0V, Ig = +10UA 
Logical 1" Input Current HWN(1) LA Vcc = 15V 
Logical ‘’0’’ Input Current lWN(O) LA Vec = 15V 
Supply Current Icc MA Vec = 15V 
Input Capacitance CIN pF | Any input 
Propagation Delay Time to a | _ 
Logical “0 or Logical ‘1.’ from 'pd0 OF | — i ny 
Clock to Q or O ‘pd CC® 
Propagation Delay Time to a Vcc = 5V 
Logical “0” from Clear Vcc = 10V 
Time Prior to Clock Pulse that | Vec =5V 
Data must be Present Vcc = 10V 
Time Prior to Clock Pulse that Vcc =5V 
Shift/Load must be Present Vcc = 10V 
Time after Clock Pulse that Data Vcc =5V 
must be Held Vcc = 10V 
- | | Vee = 5.0V 
Minimum Clock Pulse Width Vcc = 10V 
et ; Vcc = 5.0V 
Minimum Clear Pulse Width Vcc = 10.0V 
. Vcc = 5.0V 
Maximum Clock Rise and Fail Time Vcc = 10V 
Maximum Input Clock Frequency yee se 
LOW POWER TTL/CMOS 
INTERFACE 
i Shai Vcc V 54C, Vcc = 4.5V 
Logical 1" Input Veltage ViN(1) 15 74C, Voc = 4.75V 
ee 0.8 V 54C, Vcc = 4.5V 
Logical “0” input Voltage VIN(O) 74C, Vcc = 4.75V 
. teagee 54C, VCC = 4.5V, Ip =e 360HA 
Logical 1°’ Output Voltage Vout(1) 2.4 V 740, Vee = 4.75V, Ip = - 360K 
1 V 54C, Vcc = 4.5V, Ip = 360KA 
Logical ’’0’’ Output Voltage Vout(0) 0.4 | 74C, Vcc = 4.75V, Ip = 360A 
Propagation Delay Time to A se 
Logical 0" or Logical “'1"’ from ‘pd 1 250 ns Vcc = 5.0V 
Clock to O or Q ‘pd0 


NOTE: These devices should not be connected under power on condition. 


mn 
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_ Waveforms 


CMOS to CMOS TTL to CMOS 
t a t, 
ae 90 | 90 
% % 
CLOCK ; 1 
10% a 10% ay 
0V OV 
as oe 4.0V  —m 
Vcc ' 
90% 10% 
DATA 50% 1.5V 
10% 10% 90% _} 
uy OV tsetup "1" 
tserup“1” 
tseTUP’o" Pgeeate | tseTuP “0” 
Vec . = 4.0V ; 
'} ) 
90% AL sox 50% ‘ 90% A sv 1.5V 90% 
ee 10% 10% : 10% | 10% 
Vv 
OV ty |< ty = t, ty 
Vec 4.0V 
Qor tpat 50% tpat 
OV OV 
Vec 4.0V 
QoQ toao tao 1.5V 
OV OV 
,=t,=20ns t, = ty = 20 ns 
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GUARANTEED NOISE MARGIN AS FUNCTION OF Veg 


LOGIC LEVELS 


SEMICONDUCTOR 
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Advanced Information 


HD-54€200/HD-74C200 


256-Bit Three-State Random Access Read/Write Memory 


@ WIDE SUPPLY VOLTAGE RANGE 
@ GUARANTEED NOISE MARGIN 
@ HIGH NOISE IMMUNITY 

@ TTL COMPATIBILITY 


3.0V TO 15.0V 
1.0V 
0.45 Vcc TYP. 


FAN OUT OF 1 
DRIVING 
STANDARD TTL 


@ LOW POWER 500nW TYP. 


See CMOS Packaging Section 5 for complete package infor- 
mation. This device is available in Ceramic Dual In-Line and 
Flat Packs. 


See package Code 1U and Code 9V. 


The HD-54C200/HD-74C200 is a 256-bit random access 
read/write memory. Inputs consist of eight address /ines, 
a data input line, a write enable line, and three chip enables. 
The eight binary address inputs are decoded internally to 
select each of the 256 locations. An internal address register, 
latches and address information on the positive to negative 
edge of CE3 or CE2 inputs. The three state data output line 
working in conjunction with CE1 or CE2 inputs provides for 
easy memory expansion. 


ADDRESS OPERATION: Address inputs must be stable tsa 
prior to the positive to negative transition of CE3 or CE2. 
It is thus not necessary to hold address information stable 
for more than ty after the memory is enabled (positive to 


negative transition). 


READ OPERATION: The data is read out by selecting the 
proper address and bringing CE1, CE? or CE3 low and write 
enable high. Holding CE1 or CE2 at a high level forces the 
Output into three state. When used in bus organized systems, 
CE 1, or CE9, a three state control, provides for fast access 
times by not disabling the chip. 


WRITE OPERATION: Data is written into the memory 
with CE2 and CE3 low and write enable low. The state of 
CE1 has no effect on the write cycle. The output assumes 
three state with write enable low. 


| Connection Diagram | 


ADORESS 
INPUT A 


ADDRESS 
INPUT B 


INPUT D 


9 
GND AOBRESS 


INPUT € 


TOP VIEW 


WRITE 
CE; | CE7 | CE3| ENABLE | FUNCTIONAL CONDITION 


Output in Three State 

X Chip in Write Mode 
Address Held in Register 
Output in Three State 
Address Held in Register 
Chip in Read Mode 
Address Held in Register 
Output in Three State 


Chip Disabled 
Address Registers will Accept Data 


Output Assumes Previous Read or Write State 
Chip Internally Disabled 
Address Registers will Accept Data 


X = Don't Care 


Circuit Diagram 


ADDRESS ADORESS ADDRESS eine 
INPUT C (INPUT B INPUT 
THREE STATE INPUT D 


= rit it is if 
WRITE _ 


DATA Ey 


1.8. 


X- psa | 


ADORESS 
INPUT E 


256-BIT 
NBEO Er MEMORY ARRAY 


ADORESS 
INPUT F 


ADDRESS 
INPUTH 


ADDRESS 
INPUT | 
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Specifications 


ABSOLUTE MAXIMUM RATINGS 


Voltage at Any Pin 


-0.3V to Voc + 0.3V Package Dissipation 


Operating Temperature Range HD-54C200 -55°C to +125°C Operating Vcc Range 


Storage Temperature Range ~65°C to +150°C 


HD-74C200 -40°C to +85°C Absolute Maximum Vcc 


ELECTRICAL CHARACTERISTICS 


Min/Max limits apply across temperature range, unless otherwise specified. 
Tq = 25°C, Cy = 50 pF, Input rise and fall times = 20 ns unless otherwise specified. 


D.C. 


A.C. 


PARAMETER j; SYMBOL | MIN. | TYP. MAX. | UNITS 
CMOS TO CMOS 


Logical ‘1’’ Input Voltage 


VIN(1) 


Logical “0” Input Voltage VIN(Q) 


Logical ‘'1’’ Output Voltage 


Vout(1) 


Logical ‘0’ Qutput Voltage Vout(0) 


<< << << << 


Logical “1"’ Input Current 


‘= 
> 


HN(1) 


Logical “0” Input Current 


‘= 
> 


1iN(0) 


Supply Current (icc) 


z 
> 


Icc 


CMOS/LPTTL INTERFACE 


Logical ‘1’ Input Voltage VIN(1) 
L . eenyee V 
ogical “0” Input Voltage VIN(O) V 
- eager ¥ 
Logical ‘’1"’ Output Voltage Vout(1) V 
oe V 
Logical “0 Output Voltage Vout(0) V 
OUTPUT DRIVE 
Output source Current A 
(P-Channel) Source ? 
Output Source Current A 
(P-Channel) oe " 
Output Sink Current Ie; A 
| (N-Channel) mink i 
Output Sink Current ie A 
(N-Channel) Sink m 
Access Time from Address tacc = 
Propagation Delay from CE9 or CE3 tod 550 ns 
230 ns 
Propagation Delay from CE; tpce1 . as 
Address Setup Time tsa . . 
Address Hold Time tHA ; 
Write Enable Pulse Width twe A _ 
CE> or CE3 Pulse Widths tceE oe a 
Input Capacity CIN 5.0 pF 
Output Capacity in Three State Cout } 9.0 pF 
Power Dissipation Capacity Cod | 300 pF 


Lead Temperature (Soldering, 10 Sec.) 


CONDITIONS 


Vcc = 5.0V 
Vcc = 10V 


Vec = 5.0V 
Vcc = 10V 


Vcc = 5.0V, Ig = -10KA 
Voc = 10V,I9 =-10HA 


Vcc = 5.0V, Ig =+10uNA 
Vcc = 10V, 19 =+10uA 


Vcc = 15V, Vin = 15V 
Vcc = 15V, Vin = 0V 


Vec = 15V 


54C, Vec = 4.5V 
74C, Vcc = 4.75V 


54C, Vcc = 4.5V 
74C, Vcc = 4.75V 


54C, Vcc = 4.5V, ig =-1.6mA 
74C, Vcc = 4.75V, lg =-1.6mA 


54€, Vcc = 4.5V, 19 = 1.6mA 
74C, Vcc = 4.75V, Io = 1.6mA 


Vcc = 5.0V, Vout = OV 
Ta = 25°C 


Vcc = 10V, Vout = OV 
Ta = 25°C 


Vec = 5.0V, Vour=Vee 
Ta = 25°C 


Vec= 10V, Vour=Vec 
Tp = 25°C 


Vec = 5.0V 
Vcc = 10V 


Vcc = 5.0V 
Vec = 10V 


Vcc = 5.0V 
Vec= 10V 


Vcc = 5.0V 
Vec= 10V 


Vcc = 5.0V 
Vec = 10V 


Vcc = 5.0V 
Vcc = 10V 


Vcc = 5.0V 
Vcc = 10V 


Any input (Note 2) 
(Note 2) 


(Note 3) 


NOTES: 1. ‘‘Absolute Maximum Ratings’’ are those values beyond which the safety of the device 
cannot be guaranteed. Except for ’’Operating Range’’ they are not meant to imply that 
the devices should be operated at these limits. The table of ‘‘Electrical Characteristics’’ 


provides conditions for actual device operation. 
2. Capacitance is guaranteed by periodic testing. 
3. Cpa determines the no load AC power consumption of any CMOS device. 


500mW 

-3.0V to 15.0V 
16.0V 

300°C 


Waveforms 


Read and Write Cycles Using CE 1 and CE9 (or CE3) 


i—) 
< 


| 


CE, OR CE, 
— tce OV 
tsa tsa 
INPUT 


tua 
ess p— lwe — Voc 
WRITE 


tpcet 


ee ee eee ee cee ee ee ee ee ee ee ee ee eee VC 
DATA THREE STATE 
nM A ee 


THREE STATE 


NOTE: USED FOR FAST ACCESS TIME IN BUSED SYSTEMS. 


Read and Write Cycles Using CE (CE, = CE3 = logic 0) 


Vec 


tsa tha tsa tua 
Vec 
ADORESS 
(INPUT 
OV 


WRITE 
ENABLE | 
OV 
Vec 
DATA 
IN 
OV 


=— tog 


=e ee ee eee eee awe ee eee ee ow om a ow Vv 
DATA tacc ; cc 
ouT THREE STATE 


THREE STATE 


NOTE: IF CE, 1S USED IN PLACE OF CE, THE OUTPUT WILL ASSUME PREVIOUS DATA 
RATHER THAN TRI-STATE. 
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HD-54€221/HD-74C€221 


Dual Monostable Multivihrator 


Features Connection Diagram 


DUAL-IN-LINE PACKAGE 


@ WIDE SUPPLY VOLTAGE RANGE 3.0V to 15V 


@ GUARANTEED NOISE MARGIN 1.0V 


@ HIGH NOISE IMMUNITY 0.45 Voc TYP 


@ LOW POWER T2L COMPATIBLE DRIVE 2 LT2L 
LOAD 


The HD54€221/HD74C221 dual monostable multivibrators is 
monolithic complementary MOS integrated circuit. Each mul- 
tivibrator features a negative-transition-triggered input and a 
positive-transition-triggered input either of which can be used 

as an inhibit input, and a clear input. Truth Table 


1A 1B 1CLR 10 20 2Cey72R/Cey7 GND 


Once fired, the output pulses are independent of further 
transitions of the A and B inputs and are a function of the 
external timing components Ce y7 and Rey, The pulse width 


INPUTS OUTPUTS 
| X L H 


B 
X 
X 


is stable over a wide range of temperature and Vcc. Pulse 
Stability will be limited by the accuracy of external timing 
components. The Reyz ranges from 10k to 100k. Through- 
Out these ranges the pulse width is approximately defined by 


the relationship tyw(gyt) * CexT Rext- 


See CMOS Packaging Section 5 for complete package infor- 


mation. This device is available in Ceramic Dual {n-Line and 
Flat Packs. ' = Transition from High to Low 


JL = One High Level Pulse 
“LI = One Low Level Pulse 


H = High Level 


L = Low Level 


= Transition from Low to High 


See package outline Code 1W and Code 9L. 


X = Irrelevant 


Specifications 


ABSOLUTE MAXIMUM RATINGS 


Voltage at any Pin 
Operating Temperature Range 


Package Dissipation 500mW 
Operating Vcc Range 4.5V to15V 
Absolute Maximum Vcc 16V 

Lead Temperature (Soldering, 10Sec.) 300°C 


-0.3V to Vcc +0.3V 
HD-54C221 -55°C to +125°C 
HD-74C221 -40°C to +85°C 


Storage Temperature Range -65°C to +150°C 


ELECTRICAL CHARACTERISTICS Min/Max limits apply across temperature range, unless otherwise noted. 


PARAMETER SYMBOL MIN. | TYP. MAX. | UNITS CONDITIONS 
CMOS TO CMOS 
Logical ‘'1” Input Voltage VIN(1) a : aa 
Logical ‘0’ Input Voltage VIN(O) a ny 


Logical ‘1’ Output Voltage 


Logical ‘’O"’ Output Voltage 


Logical ‘'1'’ Input Current 


Logical “0” Input Current 


Supply Current 


CMOS/LPTTL INTERFACE 


Logical ‘’1"’ Input Voltage 


Logical “0” Input Voltage 


Logical ‘’1’’ Output Voltage 


Logical “0” Output Voltage 


OUTPUT DRIVE 
Output Source Current 


VOut(1) 


Vout(0) 


NIN (1) 


liN (0) 


VIN (1) 


VIN (0) 


Vout(1) 


VOut(0) 


<< << << << 


> > 


Vec=5.0V, Ig =-10 A 
Vec=10V, Ip =-10 A 


Veco =5.0V, Ig =+10 A 
Vec=10V, Ig=+10 A 


Veco = 15V, Vin = 16V 
Vec = 15V, Vin =0V 


Vcc . 15V, RExt. re 
01, Q2 = Logic 0 (Note 3) 


| Vcc = 15V, Q1= Logic 1 


02 = Logic 0 

Vcc = 5.0V, 01 = Logic 1 
02 = Logic 0 

540, Vee = 4.5V 

74C, Vcc = 4.75V 


54C, Vcc = 4.5V 
74C, Vec = 4.75V 


54C, Vcc = 4.5V, Ip =-360 A 
74C, Vec = 4.75V, Ip = -360 A 


54C, Vcc = 4.5V, Ip = 360 A 
74C, Voc = 4.75V, 19 = 360 A 


(P-Channel) Source wee oe le ee cca i 
eet Current eaace 8.0 15 aa ie pete Vout = OV 
Bee oe won foe fas || a [ergs Youve 
Output Sink Current ISink 8.0 16 mA Vcc = 10V, Vout = Vec 


Ta = 25°C 


Specifications 


ELECTRICAL CHARACTERISTICS 
Tp = 25°C, Cy = SOpF, Unless Otherwise Specified. 


PARAMETER SYMBOL MIN. | TYP. | MAX. | UNITS CONDITIONS 
Propagation Delay From Trigger fone 250 500 ns Vcc = 5.0V 
Input (A,B) to Output O, O PD A,B 120 | 250 ns | Vec= 10V 
Propagation Delay from Clear : 250 500 ns Vec = 5.0V 
Input (CL) to Output O, a DP CL 120 | 250 ns | Vee = 10V 
Minimum Trigger Input (A,B) : 150 65 ns Vcc = 5.0V 
Pulse Width wiA,B) 70 30 ns | Voc =10V 
Minimum Clear Input (CL) Pulse ; 150 65 ns Vcc = 5.0V 
Width , wiCL) 70 30 ns | Vee = 10V 
250 ns Vec = 5.0V, R = 10K 
Ac. | 250 ns Vec = 10V, C = OpF 
250 ns Vcc = 16V 
= 9.3 12.3 § Vcc = 5.0V, R= 10K 
Q or O Output Pulse Width tw(Out) 9 11 S Vec = 10V, C = 1000pF 
8.5 10.5 s | Vec=15V 
900 1200 S Vcc = 5.0V, R = 10K 
900 1100 S Vec = 10V,C=0.1 F 
900 1100 § Vec = 15V 
90 % R= 10K, C = 1000pF 
Output Duty Cycle 95 Y% R=10K. C=0.1 F 
25 pF R/CEx¢ Input 
Input Capacitance CIN 5 oF Ray Othér Input 


NOTES: 1. ‘’Absolute Maximum Ratings’ are those values beyond which the safety of the device cannot be 
guaranteed. Except for ‘‘Operating Temperature Range”’ they are not meant to imply that the 
devices should be operated at these limits. The table of ‘Electrical Characteristics’’ provides 
conditions for actual device operation. 


2. Capacitance is guaranteed by periodic testing. . 
3. In standby (Q = Logic 0) the power dissipated equals the leakage current plus Vcc/RE_Ext. . 


Switching T. ime Waveforms Typical Characteristics 


TYPICAL POWER DISSIPATION PER PACKAGE 


= 
E 
@® 
o 
4 
FS 
B INPUT = 
0 Oo 
Ve S 
CLEAR = 
0 3 
a 
Vec 3 
Q ‘a 
0 = 
l 
Yee am 
8] 
0 
t 
—<— ‘tw(QUT) Output Duty Cycle (%) 
te = t= 20ns | 


NOTE: Power shown is measured with both one 
shots switching together and Rex 7 = 100K. 


SEMICONDUCTOR 


rormsonornannsconronavon HIN-54C901/HD-74C901 Hex /nverting TTL Buffer 


HD-54C0902/HD-74C902 Hex Non-Inverting TTL Buffer 


HD-54C903/HD-74C903 Hex Inverting PMOS Buffer 
HD-540904/HD-74C904 Hex Non-Inverting PROS Buffer 


Features | Description 


@WIDE SUPPLY VOLTAGE RANGE 3.0V TO 15.0V 

@ GUARANTEED NOISE MARGIN 1.0V 

@HIGH NOISE IMMUNITY 0.45 Vcc TYP. 

@TTL COMPATIBILITY FAN OUT OF 2 
DRIVING 


STANDARD TTL 


Connection Diagrams 


HD54C901/HD74C901 
HD54C903/HD74C903 


These hex buffers employ complementary MOS to achieve 
wide supply operating range, low power consumption, high 
noise immunity. These buffers provide direct interface from 
PMOS into CMOS or TTL and direct interface from CMOS to 
TTL or CMOS operating at a reduced Vcc supply. 


See CMOS Packaging Section 5 for complete package infor- 
mation. This device is available in Ceramic Dual In-Line and 
Flat Packs. 


See package outline Code 1U and Code 9V. 


HD54C902/HD74C902 
HD54C904/HD74C904 


Circuit Diagrams 


HD54C901/HD74C901 
CMOS to TTL Inverting Buffer 


Vec 


INPUT QuTPUT 


HD54C902/HD74C902 
CMOS to TTL Buffer 


Vec 


INPUT OUTPUT 


HD54C903/HD74C903 
PMOS to TTL or CMOS Inverting Buffer 


Vec 


INPUT OUTPUT 


HD54C904/HD74C904 
PMOS to TTL or CMOS Buffer 


Vec 


INPUT OUTPUT 


Specifications 


ABSOLUTE MAXIMUM RATINGS (Note 1) 
Voltage at Any Output Pin -0.3V to Vcc +0.3V 
Voltage at Any Input Pin HD-54C901/HD-74C901 -0.3V to +15.0V 
HD-54C0902/HD-74C902 -0.3V to +15.0V 
HD-540903/HD-74C903 Vcc -17.0V to Vcc +0.3V 
HD-54C904/HD-74C904 Vcc -17.0V to Vcc +0.3V 

Operating Temperature Range = HD-54C901, HD-54C902, HD-54C903, HD-54C904 -55°C to +125°C 
HD-74C901, HD-74C902, HD-74C903, HD-74C0904 -40°C to +85°C 

Storage Temperature Range -65°C to +150°C 

Package Dissipation . 500mW 

Operating Vcc Range 3.0V to 15.0V 

Absolute Maximum Vcc 16.0V 

Lead Temperature (Soldering, 10 Sec.) 300°C 


ELECTRICAL CHARACTERISTICS 


Min/Max limits apply across temperature range, unless otherwise noted. 


PARAMETERS SYMBOL MIN. | TYP. MAX. | UNITS CONDITIONS 
CMOS TO CMOS 


Logical “1” Input Voltage VIN(1) He : a 
Logical ‘0’ Input Voltage VIN(O) ae : tt 


Vcc = 9.0V, 1g = -10uA 


Logical ‘1’ Output Voltage Vcc = 10V, 19 =-10uA 


Vout(1) 


Vec = 5.0V, 19 =+10uA 
Vec = 10V, 19 =+10uA 


<< << cK << 


| Logical ‘0’ Output Voltage VOut(0) 


Vec = 15V, Vin = 15V 


= 
> 


Logical ‘’1'’ Input Current 


LIN(1) 


Vcc = 15V, Vin = 0V 


= 
> 


Logical ‘0’ Input Current liN(O) 


Supply Current Icc A Vec = 15V 
TTL TO CMOS 
mere cr Vcc V 540, Vcc = 4.5V 
pc Logical ‘1’ Input Voltage VIN(1) 15 V TAC, Vcc = 4.75V 
‘ evonir | 0.8 V 54C, Vcc = 4.5V 
Logical ‘’0’ Input Voltage VIN(O) | 08 V 740, Veg = 4.75V 
CMOS TOTTL | 
Logical ‘1’ Input Voltage 
HD-540901/HD-54C903 4.0 V Vcc = 4.5V 
HD-54C0902, HD-54C904 iy Vec-1.5 V Vcc = 4.5V 
HD-74C901, HD-74C903 a vo} Veo =4.75 
HD-74C902, HD-74C904 | Vec-1.5 V Vec = 4.75 
Logical ‘‘0’’ Input Voltage 
HD-54C0901, HD-54C903 1.0 V Vcc =4.5V 
HD-54C902, HD-54C904 y, 1.5 V Vcc = 4.5V 
HD-74C901, HD-74C903 IN(Q) 1.0 Vo] Veco =4.75V 
HD-74C902, HD-74C904 1.5 V Vcc = 4.75V 
eer 2.4 V 54C, Vcc = 4.5V, 19 = -800 uA 
Logical ‘1’’ Output Voltage Vout(1) 24 V 74C. Vcc = 4.75V, Ig = -800 uA 
Logical ‘’0’’ Output Voltage ; 
HD-54C901, HD-54C903 0.4 V Vcc = 4.5V, Ig = 2.6mA 
HD-54C902, HD-54C904 y, 0.4 V Vec = 4.5V, 19 =3.2mA 
HD-74C901, HD-74C903 | © Out(0) 0.4 VI Vee =4.75V, Ig = 2.6mA 
HO-740902, HD-74C904 0.4 V Vcc = 4.75V, Ig = 3.2mA 


Specifications (continued) 


ELECTRICAL CHARACTERISTICS 
Ta = 25°C, Cy = 50pF, Input Rise and Fall Times = 20ns unless otherwise specified. 


PARAMETER 


OUTPUT DRIVE 
(HD-54C901/HD-74C901, 
HD-54C0903 /HD-74C903) 
Output Source Current 
(P-Channel) 


Output Source Current 
(P-Channel) 


Output Sink Current 
(N-Channel) 


Output Sink Current 
(N-Channel) 


OUTPUT DRIVE 
HD-54C902/HD-74C902, 
HD-540904/HD-74C904 


Output Source Current 
(P-Channel) 


Output Source Current 
(P-Channel) 


Output Sink Current 
(N-Channel) 


Output Sink Current 
(N-Channel) 


HD-540901/HD-74C901 
HD-540903/HD-74C903 


SYMBOL; MIN. | TYP. | MAX. | UNITS 


ISource . mA 
ISource mA 
ISink mA 


ISink , mA 


ISource . mA 
ISource mA 
ISink | | mA 


ISink é mA 


CONDITIONS 


Vcc = 5.0V, Vout = OV 
Ta = 25°C, Vin = OV 


Vcc = 10V, Vout = OV 
Ta = 25°C, Vin = OV 


Vcc = 5.0V, Vout = Vcc 
Ta = 25°C,Vin = Vee 


Vcc = 5.0V, Vout = 0.4V 
Ta = 25°C, Vin=Vec 


Vcc = 5.0V, Vout = OV 
Ta = 25°C, Vin=Vec 


Vcc = 10V, Vout = OV 
Ta = 25°C, Vin=Vec 


Vcc = 5.0V, Vout = VCC 
Ta = 25°C, Vin = OV 


Vcc = 5.0V, Vout = 0.4V 
Ta = 25°C, Vin = OV 


Input Capacitance 14 oF Any input (Note 2) 
Power Dissipation Capacity Cod 30 pF (Note 3) Per Buffer 
, se hoiaads 38 70 =|) ons Vcc = 5.0V 
Propagation Delay Time to a Logical ‘'1 tpd(1) 22 | 30 - Vee = 10V 
; , b adanat 21 35 ns Vcc = 5.0V 
Propagation Delay Time to a Logical ‘0 tpdi0) 13 20 ae Vee = 10V 
HD-54C0902/HD-74C902 
HD-54C904/HD-74C904 
A.C. 
Input Capacitance CIN 5.0 pF Any input (Note 2) 
Power Dissipation Capacity Cod 50 pF (Note 3) Per Buffer 
Propagation Delay Time to a Logical “1” tod(1) a vas i: a 
Propagation Delay Time to aLogical 0" | = tpg(0) me * a a J a 


NOTES: 1. ‘‘Absolute Maximum Ratings’’ are those values beyond which the safety of the device cannot be 
guaranteed. Except for ‘‘Operating Range’ they are not meant to imply that the devices should be 
operated at these limits. The table of ‘Electrical Characteristics’’ provides conditions for actual 


device operation. 
2. Capacitance is guaranteed by periodic testing. 
3. Cod determines the no load AC power consumption of any CMOS device. 


ca 


T ypical Characteristics | 


Typical Applications 


PMOSto CMOS or TTL Interface CMOS to TTL or CMOS at a Lower Vcc 


7 ‘< feeoteedectsee! a 


Patopety HO74C903 | HD54C902/HD74C902 


HD54C904/HD74C904 NOTE: Vecy _ Vec2 


NOTE: Voc + Von < 17V 
Veg < 15V 


NOTE: DELAYS MEASURED WITH INPUT t,, } = 20 ns 


Typical Propagation Delay to a Typical Propagation Delay to a 
Logical “O” for the HD-54C901/ Logical “1” for the HD-54C901/ 
HD-74C901 and HD-54C903/ HD-74C901 and HD-54C903/ 
HD-74C903 HD-74C903 
250 
225 
200 
175 
om as 150 
£ = 125 
Ri 2 100 
75 
50 = 
ee 
al (ea cane 
0 20 40 60 80 100120140 160 180 200 0 20 40 60 80 100120 140160 180 200 
Cy (pF) C. (pF) 
Typical Propagation Delay toa Typical Propagation Delay toa 
‘Logical ““O”’ for the HD-54C902/ Logical “1’’ for the HD-54C902/ 
HD-74C902 and HD-54C904/ HD-74C902 and HD-54C904/ 
HD-74C904 HD-74C904 
am 
Peet ee am 
rie 
3 sori Oe 
i. 
0 20 40 60 80 100 120 140 160 180 200 0 2040 60 80 100120140 160 180 200 
Ci (pF) Cu (pF) 
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RIS 


SEMICONDUCTOR 


connso HD-70C95/HD-80C95 
HD-70C97/HD-80C97 


Three-State Hex Non-Inverting Buffer 


These gates are monolithic complementary MOS (CMOS) in- 
tegrated circuits constructed with N- and P- channel. en- 
hancement mode transistors. Each of the devices are used to 
convert CMOS or TTL outputs to three-state outputs with no 
logic inversion. The HD-70C95/HD-80C95 has common 
three-state controls for all six buffers. The HD-70C97/HD- 
80C97 has two three-state controls, one for two buffers and 
one for the other four. 


@ WIDE SUPPLY VOLTAGE RANGE = 3.0V to 15V 
@ GUARANTEED NOISE MARGIN 1.0V 
@ HIGH NOISE IMMUNITY 0.45 Vec (TYP) 


@ TTL COMPATIBLE DRIVE 1TTL 
LOAD 


Inputs are protected from damage due to static discharge by 
diode clamps to Vcc and GND. 


| Truth Tables 


HD-70C95/HD-80C95 


DISABLE 
piss] DiS, Input | OUTPUT 


0 
0 
1 
0 
1 


See CMOS Packaging Section 5 for complete package infor- 
mation. This device is available in Ceramic Dual In-Line and 
Flat Packs. 


HD-70C97/HD-80C97 
ae ee 

0 0 

0 0 

X ] 

1 X 


0 0 
j 1 
x H.z° 
x H.2°* 


~ See package outline Code 1W and Code OL. 


“Output 5-6 cnly 
“*Qutput 1-4 only 


X = Irrelevant 


DIS, IN, OUT, IN, OUT, IN; OUT, GND DIS; IN, OUT; IN, OUT, IN, OUT, — GND 
TOP VIEW TOP VIEW 
HD-70C95/HD-80C95 HD-70C97/HD-80C97 


Specifications 


ABSOLUTE MAXIMUM RATINGS (Note 1) 


Voltage at Any Pin 0.3V to Vec +0.3V Storage Temperature Range 


Operating Temperature Range Package Dissipation 
HD-70C95, HD-70C97 -55°C to +125°C Power Supply Voltage, Vec 


HD-80C95, HD-80C97 -40°C to +85°C Lead Temperature (Soldering, 10 sec) 


ELECTRICAL CHARACTERISTICS 


Min/max limits apply across temperature range unless otherwise specified. 


Ta = 25°C, Cy = 50 pF, Input rise and fall times = 20 ns unless otherwise specified. 


PARAMETER SYMBOL MIN. TYP. MAX. | UNITS CONDITIONS 
CMOS TO CMOS 
Logical “1” Input Voltage VIN(1) ve : 100 
Logical “0"’ Input Voltage VIN(O) ie : ia 


Logical ‘'1"’ Output Voltage Vout(1) 


Logical 0" Output Voltage Vout(0) 


<< << << << 


Logical “1” Input Current TiN(1) 


Logical “0” Input Current 


11N(0) 


Output Current in High 
Impedance State 


Voc = 5.0V, Ig = -10HA 
Vec = 10V, 19 =-10uA 


Vcc = 5.0V, 1g =+10UA 
Voc = 10V tg =+10uUA 


Vcc = 15V, Viq = 15V 
Vcc = 15V, VIN = OV 


Voc = 15V, Vg = 15V 
Vcc = 15V, Vg = OV 


-65°C to +150°C 
500mW 

16V | 

300°C 


Supply Current Vcc = 15V 


TTL INTERFACE 


$110.) 70€, Vcc = 4.5V 
D C Logical 1 Input Voltage V 80C, Vcc & 4.75V 
ae re V | 70C, Veg = 4.5V 
Logical “0” Input Voltage V 80C, Vcc = 4.75V 
eee V 70€, Vcc = 4.5V, Ig = -1.6mA 
Logical “1° Output Voltage V 80C, Vcc = 4.75, |g = -1.6mA 
rer V 70€, Vcc = 4.5V, 19 = 1.6mA 
Logical 0’ Output Voltage V 80C, Voc = 4.75, Ig = 1.6mA 
OUTPUT DRIVE CURRENT 
Vec = 5.0V, Vin(1) = 5.0V 
Output Source Current ISource 4.35 mA | Ta = 25°C, Vout = OV 
? Vcc = 10V, Vin(1) = 10V 
Output Source Current ISource 20 mA Ta = 25°C, Vout= ov 
; ; Vcc = 5.0V, Vin(g) = OV 
Output Sink Current ISink 4.35 mA Ta = 25°C, Vout = Vc 
: Vcc = 10V, Vin = 0V 
Output Sink Current ISink 20 mA 7s 25°C, Vout =Veoc 
Input Capacitance CIN 5.0 pF Any input (Note 2) 
Output Capacitance Three State Cout 9.0 pF Any Output (Note 2) 
Power Dissipation Capacity Cod 60 pF (Note 3) 
Propagation Delay Time to a = 
Logical 0” or Logical “1” from “oat ia oe 7 - = a 
Data Input to Output pdt ce 
A. . Delay from Disable Input to nin ide 80 135 - ag Vec = 5.0V, Cy = 5.0pF, Ry = 10K 
Impedance State(from Logical ‘1’ or : 50 90 Ver=10V.C) =5.0pF, R) = 10K 
Logical “0” Level)-70C95/80C95 OH i“ CEO PLS 
Delay from Disable Input to 
Logical 1" Level or to Logical 0" ty) oF 120 200 ns | Voc =5.0V, CL = 50pF, Ry = 10K 
Level(from High Impedance State tho 50 90 ns Vcc = 10V, CL = 50pF, Ry = 10K 


70C95/80095 


Delay from Disable Input to High 


Impedance State (from Logical “1” or] "1H" 70 125 a Vcc = 5.0V, Rt = 10K 


Logical “0” Level) -70C97/80C97 tou 50 30 ns | Vcc = 10V, Ry = 10K 
Delay from Disable Input to Logical 

“1” Level or to Logical “0” Level tu 95 175 ns Vcc = 5.0V, R, = 10K 
(from High Impedance State) tHo 40 80 ns Vec = 10V, Ry = 10K 
70C97/80C97 

Propagation Delay Time to a ; _ 7 
Logical “0” or Logical 1" from ‘pd0 OF a 10 eo Vec- 30. Cr 150pr 
Data Input to Output ‘pd a0 a0 ke Noe = 10V, G1 = 150pF 


NOTES: 1. ‘‘Absolute Maximum Ratings” are those values beyond which the safety of the device cannot be 
guaranteed. Except for ‘Operating Temperature Range” they are not meant to imply that the 
devices should be operated at these limits. The table of ‘’Electrical Characteristics’ provides 
conditions for actual device operation. 

2. Capacitance is guaranteed by periodic testing. 
3. Cpp determines the no load AC power consumption of any CMOS device. 


Typical Characteristics 


Propagation Delay vs. Atyg/PF vs. 
Load Capacitance Power Supply Voltage 


“5 TTI 
Vee = 30 ATT a Ts = 25°C 
aeeee saaeucat i seeeee ae 
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HD-70C95/HD-80C95 THREE—STATE : HD-70C97/HD-80C97 
Vec 


tou and tuo tin and toy “me ED: D Your 


INPUT C, = 50 pF 
INPUT 


i DISABLE 
DISABLE i Cy, 


ONE OF TWO/FOUR DEVICES 


e 
3 ONE OF TWO 
CONTROLS FOR ALL SIX DEVICES TRI-STATE CONTROLS 


Waveforms 


UH tH 


Vec 


DISABLE fm DISABLE 0.5 Vc 
CMOS to CMOS ay ov 


OUTPUT OUTPUT 


toH tHo 


Vee 
DISABLE 0.5 Vcc DISABLE 0.5 Voc 
ov 


OUTPUT ouTPUT 


HD-4000A Series (At 


4 -ii 


Contents — HD-4000A Series 


COUNTERS 


Decade Counter/Divider 
+10 Decoded Decimal Outputs 


Presettable Divide-by-’'N”’ 
Counter Fixed or Programmable 


14 Stage Ripple-Carry Binary 


Divide by 8 Counter/Divider 
with 8 Decimal Outputs 


7 Stage Binary 


Presettable Up/Down Counter 
Binary or BCD Decade 


12 Stage Ripple-Carry Binary 


DECODERS/MULTIPLEXERS 


BCD to Decimal Decoders 
Quad Bilateral Switch 


FLIP-FLOPS 


Dual ‘’D”’ with Set/Reset 

Dual ‘J-K” with Set/Reset 

Quad Clocked ‘’D’”’ Latch 

Quad Three State NOR Reset/Set Latch 
Quad Three State NAND Reset/Set Latch 


GATES/BUFFERS 


Dual 3 Input NOR Gate + Inverter 
Quad 2 Input “NOR” Gate 

Dual 4 Input “NOR” Gate 

Dual Complementary Pair + Inverter 
Quad 2 Input ‘’’NAND” Gate 

Dual 4 Input ““NAND” Gate 

Quad AND-OR Select 

Triple 3 Input ‘““NAND” Gate 
Triple 3 Input ‘“NOR” Gate 

Quad 2 Input Exclusive ‘‘OR” Gate 
Hex Buffer/Converter, Inverting 


Hex Buffer/Converter, Non-Inverting 


SHIFT REGISTERS 


8 Stage Synchronous Parallel Input/Serial Output 
Dual 4 Stage with Serial Input/Parallel Output 
8 Stage Asynchronous Parallel Input/Serial Output 


4 Stage with J-K Input and True/ 
Complement Output 


HD - 4017 


HD - 4018 
HD - 4020 


HD - 4022 


. HD - 4024 


HD - 4029 
HD - 4040 


HD - 4028 
HD ~ 4066 


HD - 4013 
HD - 4027 
HD - 4042 
HD ~ 4043 
HD - 4044 


HD - 4000 
HD - 4001 
HD - 4002 
HD - 4007 
HD - 4011 
HD - 4012 
HD - 4019 
HD ~ 4023 
HD - 4025 
HD - 4030 
HD - 4049 
HD - 4050 


HD - 4014 
HD - 4015 
HD ~ 4021 


HD - 4035 


4-59 
4-84 


SEMICONDUCTOR 


A DIVISION OF HARRIS CORPORATION 


HD-4000A Series 


These circuits employ complementary MOS (CMOS) to achieve 
low power dissipation, high noise immunity and wide power 
supply voltage ranges with symmetric rise and fall times. Features 
such as these make the 4000 series ideal for use in digital design 
systems. A popular feature of the 4000 series is this logic family’s 
wide range of logic functions and readily abundant supply. 


Family Features 


Wide Supply Voltage Range 3.0V to 15V 
High Noise Immunity 0.45 Vcc Typ. 


Low Power 10nW Typ. for Gates 
10 pW Typ. for MSI Circuits 


Supply Voltage Compatibility with Both DTL and T2L 


All inputs are protected from O Yoo 

damage due to static discharge 

by diode clamps to Vcc and AL vistrisureo 
GND unless otherwise noted. 


SEMICONDUCTOR 


A DIVISION OF HARRIS CORPORATION 


HD-4000A 


Dual 3-Input “NOR” Gate Plus Inverter 


@ POWER SUPPLY OPERATING RANGE +3VDC TO 
+15VDC 


see CMOS Packaging Section 5 for complete package infor- 
mation. This device is available in Ceramic Dual In-Line and 
Flat Packs. 


@ NOISE IMMUNITY TYPICALLY 45% OF SUPPLY 
VOLTAGE 


@SINGLE POWER SUPPLY OPERATION 


See package outline Code 1U and Code SV. 


@ EFFECTIVE STATIC CHARGE PROTECTION 


Truth Table — 


HD-4000 is a small scale CMOS integrated circuit providing INPUTS OUTPUT 

the system designer with basic gate building blocks for 1 | 

configuring more complex logic functions. The CMOS LOGIC "1" -»Vpp 
technology and design parameters employed result in low | 

quiescent power consumption, high noise immunity, nearly LOGIC “O"-> Veo 
symmetric Output rise and fall times and wide power supply 


operating range. X = DON'T CARE 


Circuit Diagram Connection Diagrams 


INPUT OUTPUT 


Specifications 


ABSOLUTE MAXIMUM RATINGS 


Power Supply Voltage Range, Vpp - Vss -0.5VDC to +15VDC 
Voltage at any Pin Vsg -0.3VDC S Vpin < Vpp +0.3VDC 


Storage Temperature Range -65°C to +150°C 

Power Dissipation per Package : 200mW 

Operating Temperature Range: HD-4Q00A-2 -55°C to +125°C 
HD-4000A-9 -40°C to +85°C 


ELECTRICAL CHARACTERISTICS (STATIC) 


HD-4000A-2 


| CONDITIONS 
MAX. # UNITS | Voo NOTES 
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PARAMETER SYM. TYP 


nt Vit = Vss 


=) 
3 


Input Leakage - 
ViH = Vop 
Noise Immunity | 39 
Clock, Data Inputs 
1.4 
2.9 


Von 2 3.6VDC 
Von 2 7.2V0C 


See Note 1 
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Vot <2.9V0C 
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ViH=Vop 
lo = OA 


Output Voltage 


ViL = Vss 
lo = 0A 


EER = 
Ba a ee) ee ee 


Quiescent Power 
Supply Current 


— 
~!|oo 
—_ oad 


Vo_=.4VDC 


a < <= 
[=n) a) CS 
| pe = oe 

wo © 
wm wo 


mA 
Output Drive ; mA Voi = .5V0C 
parent -62 -2 -.35 | mA | 5 | VoH=2.5v0C 
-.62 -1 -.35 f mA 10 | Voy = 9.5V0C 
Input Capacitance 5 pF 
HD-4000A-9 
-40°C +259C +85°C | CONDITIONS 
myo of | f fee ft ft | fs | [vies 
| Input Leakage 

re ee ee ee EE: 

. 7, Gs P15 | 2.25 ; 14 Vv Vou 2 3.6VOC 
Noise Immunity NEP 30 3.0 | 45 2.9 V | VoH = 7.2VDC 
Clock, Data Inputs 
See Note 1 ‘ 1.4 | 15 | 2.25 15 vo | VoL < .95VDC 

NH T 29 | 3.0] 45 3.0 fr ovi | VoL <2.9V0C 
| V ViH = VoD 
D.C. | Output Voltage | — 
| si 4.99 4.99 | 5 4.95 V Vit = Vg 
OH | 9.99 9.99 | 10 9.95 V Ig = 0A 
Quiescent Power .005 |; 0.5. 15 MA 
Supply Current 005 5 | 30 | LA 
| a 35 | 3 | 24 VoL = 4VDC 
Output Drive Ae 6 ; 48 | Voz = .5V0C 
| Current | -35 tee: -.24 mA Von = 2.5V0C 
| +3 | -.25 £9 mA | Von = 9.5V0C 
| Input Capacitance | | pF 


VoL < .95VDC 


Specifications (continued) 


ELECTRICAL CHARACTERISTICS (DYNAMIC) 


Ta = 25°C, Cy = 15pF, Input Rise and Fall Times = 20ns unless otherwise specified. 


HD-4000A-2 HD-4000A-9 


PARAMETER SYMBOL TYP. , ; MAX. 


Propagation Delay 


Ref. to Switching 
Time Definitions 
Ta = 25°C 
Transition Time 


NOTE: 1. VnH. VNL is defined as the maximum voltage change from an ideal “1” or “0” input level that the 
circuit will withstand before producing an output state change. 


TYPICAL POWER DISSIPATION 
vs. INPUT FREQUENCY 


(yu W) 


Dissipation per Gate 
Pp 


INPUT 


PULSE 


OUTPUT GENERATOR 


OUTPUT 


SEMICONDUCTOR 


A DIVISION OF HARRIS CORPORATION 


HD-4001A 


Quad 2-Input “NOR” Gate 


@ POWER SUPPLY OPERATING RANGE +3VDC TO 
+15VDC 


@ NOISE IMMUNITY TYPICALLY 45% OF SUPPLY 
VOLTAGE 


@ SINGLE POWER SUPPLY OPERATION 


@ EFFECTIVE STATIC CHARGE PROTECTION 


See CMOS Packaging Section 5 for complete package infor- 
mation. This device is available in Ceramic Dual In-Line and 
Flat Packs. 


See package outline Code 1U and Code 9V. 


HD-4001 is a small scale CMOS integrated circuit providing 
the system designer with basic gate building blocks for 
configuring more complex logic functions. The CMOS 
technology and design parameters employed result in low 
quiescent power consumption, high noise immunity, nearly 
symmetric output rise and fall times and wide power supply 
Operating range. 


Vop 
INPUT p 
INPUT 
OUTPUT 
N 
Vss 


LOGIC “T'-Vop 
LOGIC "0" pV os 


Specifications 


ABSOLUTE MAXIMUM RATINGS 
Power Supply Voltage Range, Vpp -Vss 
Voltage at any Pin 


Storage Temperature Range 

Power Dissipation per Package 

Operating Temperature Range: HD-4001A-2 
HD-4001A-9 


ELECTRICAL CHARACTERISTICS (STATIC) 


HD-4001A-2 
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PARAMETER SYM. 


| Input Leakage 


Noise Immunity 
Clock, Data Inputs 
See Note 1 
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PARAMETER SYM. 


Input Leakage 


Noise Immunity 
Clock, Data Inputs 
See Note 1 


Output Voltage 


Quiescent Power 
Supply Current 


Output Drive 
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-0.5VDC to +15VDC 
Vsg -0.3VDE < Vpin < Vpp +0.3VDC 
-65°C to +150°C 
200mW 
-55°C to +125°C 
-40°C to +85°C 


CONDITIONS 


AX., UNITS| Vpp| NOTES 


oL= 4V0C 
OL = .5VDC. 


V 
V 
Vou = 2.5VDC 
Vou = 9.5VDC 


i Re: 
Pm [8 [ovo 
V | 5 | Von 2 3.6V0C 
V 10 | Voy 2 7.2VDC 
vo] VoL <.95VDC 
v | Vo. <2.9V0C 
} V ViH = Vpp 
V Io =0A 
V Vit = Vss 
V ig = 0A 
3 [ HA | 
6 — UA 
mA Voi = -4VDC 
mA Voi = -5V0C 
| VoH = 2.5VDC 
Von = 9.5V0C 
pF 
CONDITIONS 
UNITS| Vpp| = NOTES 
|| A | 9 [vin =¥ss 
[om | 10 |= von 
V Vou 2 3.6V0C 
Vv VoH 2 7.2VDC 
V Vor < .95VDC 
V VoL <2.9V0C 
V ViH=Vpo 
V Ig =0A 
V Vit = Vss 
V Io = 0A 
UA 
UA 


ah 


pF 


Specifications (continued) 


ELECTRICAL CHARACTERISTICS (DYNAMIC) 
Ta = 25°C, Cy = 15pF, Input Rise and Fall Times = 20ns unless otherwise specified. 


HD-4001A-2 HD-4001A-9 


PARAMETER SYMBOL TYP. : ; MAX. 


Propagation Delay 


Ref. to Switching 
Time Definitions 
Ta = 25°C 


Transition Time 


1. VNH. VNL ts defined as the maximum voltage change from an ideal ‘'1"’ or '’0” input level that the 
circuit will withstand before producing an output state change. 


TYPICAL POWER DISSIPATION 
vs. INPUT FREQUENCY 


Dissipation per Gate 


Input Frequency f (Hz) 


Vop 


INPUT OUTPUT 


PULSE 


OUTPUT GENERATOR 


SEMICONDUCTOR 


A DIVISION OF HARRIS CORPORATION 


HD-4002A 


Dual 4-Input “NOR” Gate 


POWER SUPPLY OPERATING RANGE +3VDC TO 
+15VDC 


NOISE IMMUNITY TYPICALLY 45% OF SUPPLY 
VOLTAGE 


SINGLE POWER SUPPLY OPERATION 


EFFECTIVE STATIC CHARGE PROTECTION 


HD-4002 is a small scale CMOS integrated circuit providing 
the system designer with basic gate building blocks for 
configuring more complex logic functions. The CMOS 
technology and design parameters employed result in low 
quiescent power consumption, high noise immunity, nearly 
symmetric output rise and fall times and wide power supply 
Operating range. 


Vop 


INPUT © P 


INPUT © 


—_ 7 
INPUT QO p 
INPUT O ba N ead! 
OUTPUT 


Agia 


Vss 


See CMOS Packaging Section 5 for complete package infor- 
mation. This device is available in Ceramic Dual In-Line and 
Flat Packs. 


See package outline Code 1U and Code 9V. 


LOGIC “1” —-Vop 


LOGIC “0” —m Veg 


X = DON'T CARE 


Specifications 


ABSOLUTE MAXIMUM RATINGS 
Power Supply Voltage Range, Vpp - Vss -0.5VDC to +15VDC 
Voltage at any Pin Vss -0.3VDC < Vpin < Vpp +0.3VDC 


Storage Temperature Range -65°C to +150°C 

Power Dissipation per Package 200mW 

Operating Temperature Range: HD-4002A-2 -55°C to +125°C 
HD-4002A-9 -40°C to +85°C 


ELECTRICAL CHARACTERISTICS (STATIC) 


HD-4002A-2 


+125°C CONDITIONS 


PARAMETER | SYM. Vpop| NOTES 


— 
< 
~o 
= 
> 
~< 
Cc 

uo = 

>i 
Fp) 

= 

i 

" 

< 

~” 

n” 


Input Leakage 


+259C 
ace. aK [ re. wax [| TP 
myo of | | fe} ft T | 
| | ; 15 1.5 | 2.25 14 V Von = 3.6VDC 
Noise Immunity NL | 30 3.0 | 45 29 V Von 2 7.2VDC 
Clock, Data Inputs 
See Note 1 ’ 14 15 | 2.25 15 V VoL < .95VDC 
NH | 99 3.0 | 4.5 3.0 V Vo <2.9V0C 
V ViH = Voo 
Output Voltage 
V 4.99 4.99 4.95 V Vit = Vss 
OH | 999 9.99 9.95 V Ip = OA 
Quiescent Power .001 3 LA 
Supply Current .001 6 LA 
ian 1 28 VoL = .4V0C 
auimieoaNe 2.5 65 VoL = .5VDC 
Current -.62 -2 -35 Von = 2.5VDC 
-.62 ~1 -.35 Von = 9.5VDC 
Input Capacitance 5 pF 
HD-4002A-9 
-40°C +25°C +859C CONDITIONS 
PARAMETER | SYM. | MIN. TYP. | MAX. | MIN. | TYP. | MAX. MIN. | TYP. UNITS| Vpp| =‘ NOTES 
ee 
Input Leakage 
pum] Tf fe} ft ff | 0 n= voo 
| | ' 15 15 | 2.25 1.4 V Von = 3.6VDC 
Noise Immunity NLT 30 3.0 | 4.5 2.9 V Voy > 7.2V0C 
Clock, Data Inputs 
See Note 1 ‘ 1.4 15 | 2.25 15 V VoL <.95VDC 
NH | 29 3.0 | 4.5 3.0 V VoL <2.9V0C 
V ViH = VoD 
Output Voltage 
V } 4.99 4.99 4.95 V Vit = Vss 
OH FT ggg 9.99 9.95 V lg = OA 
Quiescent Power 005 | 0.5 15 UA 
Supply Current .005 5 30 LA 
low .35 3 1 24 mA Voit =-4VDC 
Gui bees 72 6 | 25 48 mA VoL = -5VDC 
Current 35 23) 29 24 mA Von = 2.5V0C 
: -.25| -1 =) mA Von = 9.5VDC 
Input Capacitance pF 


Specifications (continued) 


ELECTRICAL CHARACTERISTICS (DYNAMIC) 
Ta = 25°C, Cy = 15pF, Input Rise and Fall Times = 20ns unless otherwise specified. 


HD-4002A-2. | HD-4002A-9 
PARAMETER SYMBOL TYP. 


'PLH 
Propagation Delay 


TPHL Ref. to Switching 


; Time Definitions 
Ta = 25°C 
° 
| Transition Time 
: M) 


200 
115 ns 


NOTE: 1. VH, VNL is defined as the maximum voltage change from an ideal "1" or “0” input level that the 
circuit will withstand before producing an output state change. 


Typical Characteristics 


TYPICAL POWER DISSIPATION 
vs. INPUT FREQUENCY 


Dissipation per Gate 


A Il 


r 


, 
. 


INNA LETT TT TT TT 


IPS 


Input Frequency f (Hz) 


Switching Time Definitions and Conditions 


INPUT 


PULSE 
GENERATOR 


OUTPUT 
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SEMICONDUCTOR 


A DIVISION OF HARRIS CORPORATION 


HD-4007A 


Dual Complementary Pair Plus (nverter 


@ POWER SUPPLY OPERATING RANGE +3VDC to +15VDC. 


@ NOISE IMMUNITY TYPICALLY 45% OF SUPPLY 
VOLTAGE. 


@ SINGLE POWER SUPPLY OPERATION. 
@ EFFECTIVE STATIC CHARGE PROTECTION. 


See CMOS Packaging Section 5 for complete package infor- 
mation. This device is available in Ceramic Dual In-Line and 
Flat Packs. 


See package outline Code 1U and Code 9V. 


The HD-4007 is a special purpose CMOS integrated circuit. 
Source and drain terminals for two P-channel and two 
N-channel transistors are independently available at pins 
providing flexibility to configure several digital logic or 
linear MOS transistor functions. 


| Circuit Diagram 


11 2 14 
Vob 
p p p : 
‘3 1 1 
10 3 : 6 5 
N N N 
Vss 
9 4 7 


NOTE: 


Vpp must be the most 
positive potential. 
Vss must be the most 
negative potential. 


FUNCTIONS CONNECTIONS 


Triple Inverters 
14-2-11 
sf > 8 sf >o-5 8-13 
1-5 
10f S012 7-4-9 


3-Input NAND 1-12-13 
6 4-8 
10 2-14-11 
3-Input NOR 13-2 
° . be 
10 12 - 5-8 
ne ’ oy 1-4-9 
Dual Bi-Directional Transmission Gate 
| 12,INPUT (OUTPUT) 1-5-12 
2-9 
8- 10 - 13 
3-6 
OUTPUT AI, q|OUTPUT B 
(INPUT A) (INPUT B) 2-14 
Functional Logic 1-11 


; 5-12-13 
4-8-9 

2 2-11-13 

10 12 5-9 

6 4-7 


High Sink Current Driver 


= >o- 12 11-14 
7-4-9 


High Source Current Driver 


6-3-10 
sl >-12 14-2-11 
7-9 
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Specifications 


ABSOLUTE MAXIMUM RATINGS 
Power Supply Voltage Range, VDD - Vss 
Voltage at any Pin 
Storage Temperature Range 


Power Dissipation per Package 
Operating Temperature Range: HD-4007A-2 
HD-4007A-9 


ELECTRICAL CHARACTERISTICS (STATIC) 


HD-4007A-2 


+ 
NO 
or 

o 
oD 


PARAMETER SYM. 


—_ 
~< 


1 
or 
ol 

o 
oO 


P.| MAX. 


Input Leakage 


le 


Noise Immunity 
Clock, Data Inputs 
| See Note 1 


< 
= 
po 


<. 
= 
nN — wo 
CO & Oo oi 
Gq —_ CD =a 
ao on oO or 


Output Voltage 


Quiescent Power 
Supply Current 


28 eeler 
= —_ — NH on ar | 


ims < <= 
© © (on) 
= eo | a 
N 
ol 


Mis 
Output Drive 1.6 
Current -1.75 14 4 
-1.35 -1.1 | -2.5 
Input Capacitance 5 
HD-4007A-9 


PARAMETER SYM. 


Input Leakage 


Noise Immunity 
Clock, Data Inputs 
See Note 1 


Oo— 
on 


Output Voltage 


Quiescent Power 
Supply Current 


Output Drive 


NR oOo 
4h 
<|/oO 
ow} Oo 
ane ope | 


> 
ts 


Current 


= < < < < = 
ro) fon) =) = = = 
x — x om r— 


t 
os 
no Ww 


Input Capacitance 
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-0.5VDC to +15VDC 

Vss -0.3VDC < Vpin < Vpp +0.3VDC 
-65°C to +150°C 

200mW 

-55°C to +125°C 

-40°C to +85°C 


+125°C CONDITIONS 


TYP.| MAX. UNITS] Vpp| =‘ NOTES 


Vit =Vss 


Vin = VD 


Von 2 3.6VDC 
Von 2 7.2VDC 


VoL < .95VDC 
Vo <2.9VDC 


ViH=Vpp 
lg = OA 


Vit = Vss 
lq = 0A 


a= 


Voi = -4Vv0C 
VoL = .5VDC 
VoH = 2.5V0C 
VoH = 9.5VDC 
pF 
+85°C CONDITIONS 
UNITS} Vpp| ‘NOTES 
ae 
|| fo | in vor 
V Von 2 3.6VDC 
V Von 2 7.2V0C 
V VoL <.95V0C 
V VoL <2.9V0C 
V Vid = Voo 
V lg = 0A 
V Vit = Vss 
V lo = 0A 
15 HA 
30 UA 
mA VoL = 4VDC 
mA Vor = .sVOC 
VoH = 2.5VDC 
Vou = 9.5VDC 


ao] 
nN 


Specifications (continued) 


ELECTRICAL CHARACTERISTICS (DYNAMIC) 
Ta = 25°C, Cy = 15pF, Input Rise and Fall Times = 20ns unless otherwise specified. 


HD-4007A-2 HD-4007A-9 


PARAMETER SYMBOL TYP. : MAX. 


'PLH 
Propagation Delay 


'PHL Ref. to Switching 
Time Definitions 
Tp = 25°C 
'TLH A 

Transition Time 


. VNH. VNL is defined as the maximum voltage change from an ideal '1"’ or ‘0’’ input level that the 
circuit will withstand before producing an output state change. 


TYPICAL POWER DISSIPATION 
vs. INPUT FREQUENCY 


Saeed 
fa] 


SNAEL TEE TTT TT 


LIS 


Dissipation per Gate 
Po = (u W) 


\ 
. 


TN 


Input Frequency f (Hz) 


INPUT OUTPUT 


PULSE 
GENERATOR 


OUTPUT 


NOTE: The HD-4007 is 
as a Triple Inverter and 
rae each stage is tested as above. 
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SEMICONDUCTOR 


A DIVISION OF HARRIS CORPORATION 


HD-4011A 


Quad 2-Input ‘‘NAND” Gate 


@ POWER SUPPLY OPERATING RANGE +3VDC TO 
+15VDC 


See CMOS Packaging Section 5 for complete package infor- 
@ NOISE IMMUNITY TYPICALLY 45% OF SUPPLY mation. This device is available in Ceramic Dual In-Line and 
VOLTAGE Flat Packs. 


@ SINGLE POWER SUPPLY OPERATION See package outline Code 1U and Code 9V. 
@ EFFECTIVE STATIC CHARGE PROTECTION 


OUTPUT 


HD-4011 is a small scale CMOS integrated circuit providing 
the system designer with basic gate building blocks for 
configuring more complex logic functions. The CMOS orn 
technology and design parameters employed result in low ROGIG => DD 
quiescent power consumption, high noise immunity, nearly LOGIC “0” —> Veo 
symmetric output rise and fall times and wide power supply 

Operating range. 


Circuit Diagram Connection Diagram 


VDD 


OUTPUT 


INPUT © 


INPUT © 


Vss 


4-14 


Specification 


ABSOLUTE MAXIMUM RATINGS 


Power Supply Voltage Range, Vpp - Vss 
Voltage at any Pin 


Storage Temperature Range 
Power Dissipation per Package 


-0.5VDC to +15VDC 

Vsg -0.3V0C < Vpin < Vpp +0.3VDC 
-65°C to +150°C 

200mW 


Operating Temperature Range: HD-4011A-2 -55°C to +125°C 
HD-4011A-9 -40°C to +85°C 


ELECTRICAL CHARACTERISTICS (STATIC) 


~55°C +25°C +125°C CONDITIONS 
Vop NOTES 


pA 10 | Vit =Vss 


PARAMETER SYM. 


+ 
< 
~~ 
= 
> 
~< 
ong 
= 
aaa 
Sp) 


Input Leakage 


GE 


Vin = Voo 


5 | Von 2 3.6VDC - 


Noise !mmunity | YNL 10 | Voy = 7.2VDC 


Clock, Data Inputs 


See Note 1 5 | VoL < .95VDC 


10 | Vo_ S2.9V0C 


Vin = Vop 
ig = 0A 
9 | Vir =Vss 
10 | Ig = 0A 


175 mA 5 | Voz = .5VDC 
.35 mA 10 | Vou = .5VOC 
; mA Vou = 4.5VDC 

mA Vou = 9.5VDC 


Input Capacitance 5 pF 


D.C. 


Output Voltage 


Quiescent Power 
Supply Current 


< 

= 

<= 
are NS = WwW — 
to gee ‘ype 
co © oOo ao ow 


ER 5 
33] << <<|/<</<</§ 


Output Drive 
Current 


' 
~! OO 
(ose) 


ae < < 
oO =) ro) 
re x fF 
Dm w 
NS es 


HD-4011A-9 
-40°C +25°C CONDITIONS 
PARAMETER | SYM. | MIN. | TYP. | MAX. | MIN. | TYP. | MAX. Vop| NOTES 
er a | PA | 10 [Vin = Vss 
| Input Leakage 
ee [10 | vin = Voo 
V 1.5 1.5 | 2.25 Von 2 3.6VDC 
Noise Immunity NL 30 3.0 | 4.5 Vou 2 7.2VDC 
Clock, Data Inputs 
See Note 1 7, 1.4 1 1.5 | 2.25 Vor < .95VDC 
NH | 29 3.0 | 45 VoL <2.9VDC 
| | ViH = Vop 
Output Voltage 
4.99 4.99 : 5 | Vit=Vss 
V 
Quiescent Power .005 A) 5 
Supply Current .005 5 10 
lo. | 185 12 VoL = .5VDC 
Output Drive 23 : 25 5 | VOL = 5VDC 
Current -.145 ~12 | -5 Von = 4.5V0C 
-.35 a8 eld | Vou = 9.5VDC 


Input Capacitance 


23 
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Specifications (continued) 


ELECTRICAL CHARACTERISTICS (DYNAMIC) 
Ta = 25°C, Cu = 15pF, Input Rise and Fall Times = 20ns unless otherwise specified. 


HD-4011A-2 | HD-4011A-9 
PARAMETER SYMBOL TYP. . | MAX. 
'PLH 
Propagation Delay 


Ref. to Switching 
Time Definitions 
Ta = 25°C 


Transition Time 


50 


NOTE: 1. VH. VNL is defined as the maximum voltage change from an ideal ‘’1” or “0” input level that the 
circuit will withstand before producing an output state change. 


TYPICAL POWER DISSIPATION 
vs. INPUT FREQUENCY 


@ 
~ 
© 
Oo 
ed 
@ 
Qa 
e 
° 
= 
© 
= 
” 
2 
j=) 


LIS 


§ . 


Input Frequency f (Hz) 


INPUT 


OUTPUT 


OUTPUT PULSE 


Voo-VYss GENERATOR 
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SEMICONDUCTOR 


A OIVISION OF HARRIS CORPORATION 


HD-4012A 


Dual 4-Input “NAND” Gate 


@ POWER SUPPLY OPERATING RANGE +3VDC TO 
+15VDC 


see CMOS Packaging Section 5 for complete package infor- 
@ NOISE IMMUNITY TYPICALLY 45% OF SUPPLY mation. This device is available in Ceramic Dual In-Line and 


VOLTAGE Flat Packs. 
e SINGLE POWER SUPPLY OPERATION See package outline Code 1U and Code 9V. 


@ EFFECTIVE STATIC CHARGE PROTECTION 


HD-4012 is a small scale CMOS integrated circuit providing OUTPUT 


the system designer with basic gate building blocks for 
configuring more complex logic functions. The CMOS LOGIC "1" -»Vpp 
technology and design parameters employed result in low : 
quiescent power consumption, high noise immunity, nearly 
symmetric output rise and fall times and wide power supply 
operating voltage range. 


LOGIC “0” Voss 


X = DON'T CARE 


INPUT CQ | 1 OUTPUT 
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Specifications 


ABSOLUTE MAXIMUM RATINGS 


Power Supply Voltage Range, Vpp - Vss 
Voltage at any Pin 


Storage Temperature Range 


Power Dissipation per Package 
Operating Temperature Range: HD-4012A-2 
HD-4012A-9 


ELECTRICAL CHARACTERISTICS (STATIC) 


PARAMETER SYM. 


Input Leakage 


Noise |!mmunity 
Clock, Data Inputs 
See Note 1 


. | Output Voltage 


Quiescent Power 
Supply Current 


= < < < < 


Output Drive 
Current 


wo wo 
© to 
> 
| x 


' 
~~ we 
Col ant 


Input Capacitance 


HD-4012-9 


+ 
co 
| 3 


PARAMETER SYM. 


Input Leakage 


=a —_ 
rT [ od 
= 
oOo wo 
3 


| Noise Immunity 
Clock, Data Inputs 


Note 1 
See Note VNH 
| VOL 
.| Output Voltage 
y, 4.99 4.99 
OH FT go9 9.99 


| Quiescent Power 
Supply Current 


(amp) I 

= 
a 
non ~ . 
qm B&O 


a) 
WwW Dd 


Output Drive 


Current 


1 
_ 
RO 


Joe 
(oe) 


1 input Capacitance | 
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+ 
RO 
ao 
oO 
i) 


tm tH >. fs 

ana ao mo 
od 
< 
7 


—) 
= 60 
ona 


‘ . 
Ae ae eer 
p~ 

on 


CD o_ CA =_ 
onl om 
phi ae 
ee ND [Se ND 
OF cen) |. Ot en : 


Dis 
fom 
i—) 


QW —_— ~~ — 
ow wo ip 


oOo 
to to 
oa 


[— i) 
ao 
an 


ES 


-0.5VDC to +15VDC 

Vss 0.3VDC S Vpin < Vpp +0,3VDC 
-65°C to +150°C 

200mW 

-55°C to +125°C 

-40°C to +85°C 


CONDITIONS 
| MAX. UNITS| Vpp| NOTES 
|| | 10 [v= ss 
|e | 0 | vin= von 
V Vou 2 3.6V0C 
Vv | Von 2 7.2V0C 
V Vout < .95VDC 
vf VoL S<2.9V0C 
V Vin = VoD 
V Ig =0A 
V Vit = Vss 
LA 
, MA | 
VoL = .5VDC 
Voi = 5VOC 
Von = 4.5VDC 
| Von = 9.5V0C 
pF 
CONDITIONS 
UNITS| Vpp| = NOTES 
i Re: 
P [om 0 v= von 
V Vou 2 3.6VDC 
V Von 2 7.2V0C 
i ev VoL < .95VDC 
V VoL < 2.9VDC 
V ViH = VoD 
y Vv Ip = 0A 
Pov | Vit = Vss 
;r VY lo = 0A 
15 ff WA 
30 | WA 
| | VoL = .5VDC 
| Vou = 5VDC 
| Von = 4.5VDC 
| Vou = 9.5VDC 


pF 


Specifications (continued) 


ELECTRICAL CHARACTERISTICS (DYNAMIC) 
Ta = 25°C, Cy = 15pF, Input Rise and Fall Times = 20ns unless otherwise specified. 


HD-4012A-2 HD-4012-9 
SYMBOL TYP. MAX. TYP. MAX. UNITS Vop NOTES 


PARAMETER 


tPLH 


ae 

PHL 75 100 Ref. to Switching 
| Time Definitions 
75 100 75 125 
250 

| 125 


Propagation Delay 


TA = 25°C 
Transition Time 
375 250 500 ns 5 


200 125 250 ns 10 


NOTE: 1. VAH. VAL is defined as the maximum voitage change trom an idea: ‘’1"’ or “0” input level that the 
circuit will withstand before producing an output state change. 


Typical Characteristics 


TYPICAL POWER DISSIPATION 
vs. INPUT FREQUENCY 


Dissipation per Gate 


10° 104 
Input Frequency f (Hz) 


Yop 
INPUT OUTPUT 
INPUT 
OUTPUT SHESE Cy 
Vop-Vss GENERATOR Vsg 
¢ 
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SEMICONDUCTOR 


A DIVISION OF HARRIS CORPORATION 


HD-4013A 


Dual “D" Flip-Flop 


~ 


@ POWER SUPPLY OPERATING RANGE +3VDC TO 
+15VDC 


@ NOISE IMMUNITY TYPICALLY 45% OF SUPPLY 
VOLTAGE 


@ SINGLE POWER SUPPLY OPERATION 
@ EFFECTIVE STATIC CHARGE PROTECTION 


See CMOS Packaging Section 5 for complete package infor- 
mation. This device is available in Ceramic Dual In-Line and 
Flat Packs. 


See package outline Code 1U and Code 9V. 


The HD-4013 is a small scale CMOS integrated circuit pro- 
viding the system designer with basic gate building blocks 
for configuring more complex logic functions. The CMOS 
technology and design parameters employed result in low 
quiescent power consumption, high noise immunity, nearly 
symmetric output rise and fall times and wide power supply 
Operating voltage range. 


CLOCK 


DATA 


OUTPUT 


SET/RESET 


DIRECT 
OUTPUT 


INVERTING 


OUTPUT Vss 


TRUTH TABLE 


CHANGE 
4 LEVEL 
X DON'T CARE CASE 
** FFI/FF2 TERMINAL 
ASSIGNMENTS 


Specifications 


ABSOLUTE MAXIMUM RATINGS 


Power Supply Voltage Range, Vpp - Vss 
Voltage at any Pin 


Storage Temperature Range 
Power Dissipation per Package 
HD-4013A-2 


-0.5VDC to +15VDC 

Vss -0.3VDC <Vpin < Vpp +0.3VDC 
-65°C to +150°C 

200mW 

-55°C to +125°C 


Operating Temperature Range: 


HD-4013A-9 -40°C to +85°C 


ELECTRICAL CHARACTERISTICS (STATIC) 


HD-4013A-2 


+125°C 
units{ Voo| _ NOTES 


V 5 | Von 2 0.8V0C 
V 10 | Voy 2 1.0V0C 


CONDITIONS 


+ 
Rh 
on 

oO 
oO 


PARAMETER SYM. | 


Input Leakage 


E |e |e 
=a —_ 
[—- mo 


Nn — wo— 
of ao won 


Noise Immunity 


pn 4 
x 
= 
> 
x< 


1 
alan 
< jon 
oOo} Oo 
an A) 

co © oO wo oOo wm 


co 
1.4 
2.9 
See Note 1 ; 2.25 15 V 5 | VoL < 4.2v0C 
45 3.0 v | 101} Voz < 9.0v0C 
VOL BE HHS a 
D.C. | Output Voltage 
r 4.99 4.95 V ee 
OH | 99 9.95 V OH 
Quiescent Power 1.0 .005 1.0 60 MA S=R=C= 
Supply Current 2.0 .005 2.0 120 LA D=Vss 
65 05} 1 35 mA Vo. = 5VDC 
Output Drive 1.25 1 2.5 15 mA VoL = .5V0C 
Current at 95)| 35 -175 Von = 4.5V0C 
-8 -65 | -1.3 -.45 Von = 9.5VOC 
Input Capacitance 5 pF 
HD-4013A-9 
-49°C +259C +85°C CONDITIONS 
PARAMETER | SYM. } MIN TYP.| MAX. | MIN. | TYP. | MAX} MIN. | TYP. UNITS} Vpp| = NOTES 
ee ee ee 
Input Leakage 
ee ee 
| | ‘ 15 1.5 | 2.25 1.4 V 5 | Von > .8VDC 
Noise Immunity NUT 3.0 3.0 | 4.5 2.9 v | 10 | Vgq > 1.0vbe 
Clock, Data Inputs , 
See Note 1 y, 1.4 1.5 | 2.25 1.5 V VoL < 4.2V0C 
NH} 29 3.0 | 45 3.0 V Vot < 9.0VDC 
| 05 V _ 
D.C. | Output Voltage | 
4.99 499} 5 4.95 V er 
OH | 999 9.99 | 10 9.95 V 
Quiescent Power 10 01 10 140 LA 5 | S=R=C= 
Supply Current 20 02 | 20 280 MA 10 | D=Vss 
loo | 3 1 24 mA 5 | Vo_ = .5VDC 
Output Drive 12 6 2.5 o mA 10 | Vo_ = .5VOC 
Current “17 Saat. ait 12 mA Vou = 4.5V0C 
, -4 fet i ae ral -.2] mA Von = 9.5VDC 


Input Capacitance 5 pF 


Specifications (continued) 


ELECTRICAL CHARACTERISTICS (DYNAMIC) 
Ta = 25°C, Cy = 15pF, Input Rise and Fall Times = 20ns otherwise specified. 


HD-4013A-2 HD-4013A-9 
CONDITIONS 
PARAMETER SYMBOL } MIN. | TYP. | MAX. | MIN. | TYP. | MAX. | UNITS NOTES 

Propagation Delay ‘ = 150 306 150 350 
Clock to O PLH © "PHL 75 110 75 125 

es 75 125 75 150 
Transition Time tTLH=tTHL 50 70 50 75 
Minimum Clock ionrey 125 200 125 500 
Pulse Width WL © "WH 50 80 50 100 
Clock Rise = | Us 

: t =t 
C. 
: 20 40 20 50 
Maximum Clock feL 2.5 : 
Frequency 7 
Propagation Delay ay 175 300 175 350 
Set, Reset PHL” *PLH 75 110 75 125 
D=C=Vss 

Minimum Set, tWH(S) = 125 250 125 500 ns 5 
Reset Pulse Width tWH(R) 50 100 50 125 ns 10 


NOTE: 1. VaH, VNL is defined as the maximum voltage change from an ideal ‘1°’ or “0” 
input level that the circuit will withstand before producing an output state change. 


SEMICONDUCTOR 


4 DIVISION OF HARRIS CORPORATION 


HD-4014A 


8-Stage Static Shift Register 


Features Description 


@ CMOS TECHNOLOGY FOR HIGH NOISE IMMUNITY/ The HD-4014 is an 8 stage shift register with parallel or serial 
LOW QUIESCENT POWER DISSIPATION data input and serial data output capabilities. 


The state of the parallel/serial input determines the data 
entry mode. With a high on the parallel/serial control, input 
data is loaded: from the parallel inputs synchronous with the 
positive going clock input. A low on the parallel/serial input 
enables serial data entry synchronous with the positive going 
clock. 


@ MSI COMPLEXITY — EIGHT SHIFT REGISTER STAGES 
WITH PARALLEL/SERIAL INPUT 
CONTROL AND BUFFERING ON 
BOTH INPUTS AND OUTPUTS. 


@ FULLY STATIC OPERATION 


Parallel operation of two or more HD-4014’s allows bit 
Se CEE ere Mie Ye) wUpew ss ~ Oy expansion beyond eight bits. 


BUFFERED 
OUT 


See CMOS Packaging Section 5 for complete package infor- 
mation. This device is available in Ceramic Dual In-Line and 
Flat Packs. 


See package outline Code 1W and Code 9L. 


f Logic Diagram | 


PARALLEL 
PARALLEL INPUT -~1Q7 - ~ (NO CHANGE) 


SERIAL O—4 SO 
CONTROL 9 


SERIAL O—t So—O 
INPUT 11 y 


clock O—} 50 


e J e 
\/ \/ \/ TERMINAL NO. 16 = Vop 
TERMINAL NO.8 = GNO 


spercauane 


ABSOLUTE MAXIMUM RATINGS 


Power Supply Voltage Range, Vpp-Vss ~0.5VDC to +15VDC 
Voltage at any Pin Ves -0.3VDC < Vpin S Vpp +0.3VDC 


Storage Temperature Range ~65°C to +150°C 

Power Dissipation per Package 200mW 

Operating Temperature Range: HD-4014A-2 -55°C to +125°C 
HD-4014A-9 ~40°C to +85°C 


ELECTRICAL CHARACTERISTICS (STATIC) 


Quiescent Device 
Dissipation/Package 


HD-4014A-2 
—_*12see CONDITIONS 
a ee es ‘se 1, 6 AON CRN SRO SE 
1.5 1.5 2.25 V Vg = 0.8 
VNL az Ea EE 0° 
Noise Immunity 3 3 4.5 V Vo = 1.0 
(All Inputs) ' 14 15 | 2.25 V Vo =4.2 
NH 2.9 3 4.5 V Vo = 9.0 
: 0.15 0.12 a 0.085 ie 5 Vo = 0.5 
D.C.] Output Drive Current : 
-0.1 -0.08 -0.16 -0.055 mA Vo = 4,5 
p. 
ee eft [fatal tel fete V0 =9.5 
Quiescent Device 300 
Current 600 
Quiescent Device 25 2.5 25 1500 
Dissipation/Package 100 10 100 6000 
0.01 0.01 0.05 
Output Voltage 
4.99 4.99 4.95 V 5 
High Level =| VOH | ggg eran 9.95 V 10 
HD-4014A-9 
a So CONDITIONS 
PARAMETER | sym. | min. | Tye. | max. { min. ] typ. | max. | min. | Typ. | MAX. | UNITS NOTES 
ee ee es es ae aaa ee ae ee 
VNL 3 oe 3 it se Ff Te te vo=t0 
Noise Immunity 3 3 4.5 2.9 V - Vg = 1.0 
(All Inputs) “ 1.4 1.5 2.25 1.5 V VO = 4.2 
NH 9 3 4.5 3 V Vo=9.0 
. 0.072 0.06 | 03 0.05 mA VO =0.5 
D.C.| Output Drive Current : : 
-0.06 -0.16 -0.04 mA Vg = 4.5 
Quiescent Drive 700 LA 
Current 1400 MA 
5 


250 25 250 3500 | uw 
1000 10 1000 14000 | uw 
4.99 
9.99 


0.01 0.01 0.05 V 
Output Voltage 
; 4.99 5 4.95 V 
High Level VOH 9.99 10 9.95 V 10 


AX 
1 
NO 
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Specifications 


ELECTRICAL CHARACTERISTICS (DYNAMIC) 
Ta = 25°C, Cy = 15pF, Input Rise and Fall Times = 20ns unless otherwise specified. 


HD-4014A-2 : CONDITIONS 
PARAMETER SYMBOL NOTES 


Propagation Delay Time | tpy_=tpLy 


Transition Time tTHLATTLH 


Minimum Clock ee 
Pulse Width WL™ "WH 


Clock 


Rice & Fall Tinie trOL=tpCl 


Set Up Time 


Maximum Clock f 
Frequency CL 


Input Capacitance C| Any Input 


10° a CE GS NS Ga 
AMBIENT TEMPERATURE (Ta) = 25°C f——}-—_J_-T T 1] 
ALTERNATING “0” Ft UT UE TT 
= 5 AND “1” PATTERN a ae 
10 SS SS SS OS OS SN SS SA SS NS SS SS OS 
os p—__f ff f jpop fp 
a ar aie ae hehe eee a 
a os eae rei (ke (2 (eee Pe ee ee 
S10 
cS Fea esal a SSR ES GE! Os CE a Oo 
< EE StS Reet aia S «hae aes 
ame a a) Ce (CP ae ee SR ee eee 
i CSR Gel Oe] SUE D> cee eS <a = SE SRR TRS OS 
8 See ea Pe a 
o Pee | ee rr ee 
J eee he oe eee eS aie ae eas 
S ee et 4 = 
o. “Gann a ee eee eee at eae 
St 4 t+} — 4} 
eH 
HEE — tm caracrtance cy) 
; ce oo Re ark 


1 10 102 103 104 
Input Clock Frequency (fc, ) - kHz 


SEMICONDUCTOR 


& DIVISION OF HARRIS CORPORATION 


HD-4015A 


Dual 4-Stage Static Shift Register 


a 


@ CMOS TECHNOLOGY FOR HIGH NOISE IMMUNITY/ 
LOW QUIESCENT POWER DISSIPATION 


@ FULLY STATIC OPERATION 


@ MS! COMPLEXITY — 8 MASTER-SLAVE FLIP-FLOPS 
ON A SINGLE CHIP 


@ CLOCK RATE 5 MHz (TYP.) Vpp - Vgg = 10V 


The HD-4015 is a dual 4 stage static shift register. Both four 
bit segments are capable of independent operation. With an 
independent serial “Data’’, “Clock”, and “Reset”’, input-and 
“Q" output available from each stage. 


Resetting either four bit segment occurs when its respective 
reset line is held at a high level. Data shifting occurs on the 
positive-going clock transition. 


Package 


The shift register function provided by the HD-4015 can 
easily be expanded in multiples of four stages by paralleling 
additional units as required. 


See CMOS Packaging Section 5 for complete package infor- 
mation. This device is available in Ceramic Dual In-Line and 
Flat Packs. 


See package outline Code 1W and Code OL. 


| Connection Diagram | | Circuit Diagram | 


(ONE STAGE) 


DATAg 15 
CLOCKg 1 
RESET g 14 


| Block Diagram 
(FOUR BITS) 


Q1A O20 O3, Oar 
50 40 20 100 


/\ /\ a ee 


nop dod> pt eH Pt pd 
ty [le (ce (ls 
“Sp LT 


(No Change) 


evel Change 
on‘t Care Case 


fou 
or 


Specifications 


ABSOLUTE MAXIMUM RATINGS 


Power Supply Voltage Range, Vpp - Vss -0.5VDC to +15VDC 
Input Voltage Range (All Inputs), Vin Vss -0.5VDC to Vpp +0.5VDC 
Storage Temperature Range -65°C to +150°C 
Power Dissipation per Package 200mW 
Operating Temperature Range: HD-4015A-2 -55°C to +125°C 
HD-4015A-9 -40°C to +85°C 


ELECTRICAL CHARACTERISTICS (STATIC) 


MAX. 


TYP. MAX. | UNITS] Vop 


| PARAMETER | sym. | MIN. | TyP. | MAX. 
eee 


Input Current 


V 
Noise Immunity : 
3 45 | V 
0.12 0.3 mA 
N-Channel 0.25 0.5 : mA 
D.C. | Output Drive Current _ 


oO > oe Qo © 
ano ort cnn 


P-Channel -0.08 -0.16 ~“U. 
-0.20 | -0.44 -0, 
Quiescent Device 300 MA 
CUrrent L 600 uA 


Quiescent Device 
Dissipation/Pack age 


Low Level VOL 


oo} = 

ae N 

oO © ar 

oa aster} | | |. 


= 
OM 
—, 
N 
ro) 
oO 


BE 

oo 

ona 
a 5 
>> 


< < 
=a 2 
=x co 
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3 Output Voltage 


High Level | Voy ate i 
HD-4015A-9 


PARAMETER SYM. | MIN. | TYP. | MAX. | MIN, TYP. | MIN. | Typ. | MAX. | UNITS | Vop | 
15 15 | 2.25 14 V 5 
| | 3 45 2.9 V 10 
Noise Immunity 
(All Inputs) 6 |: Bob 15 V 
3 45 3 V 
0.072 mA 
N-Channel 0.12 mA 
D.C. | Output Drive Current 


P-Channel 


Quiescent Device 
Current L 
Quiescent Device 
Dissipation/Package 


Low Level VOL 


Ow 

— ea 

[om } e 
rr i ores ae 33 


_ 
jam) 


= =< 
= [— 
ES i 
ue cop | OM 


Output Voltage 
. 4.99 4.99 
High Level VOH 9.99 9.99 10 =| 9.95 


NOTES 


Vo = 0.8 
Vo = 1.0 


Vo = 4.2 
Vg = 9.0 


Vg = 0.5 
Vo = 0.5 


Vo = 4.5 
Vo =9.5 


Specification (continued) 


ELECTRICAL CHARACTERISTICS (DYNAMIC) 


PARAMETERS SYMBOL | 


— 
2 
= 
= 
> 


X.{ UNITS | Vpop 


CLOCKED 
OPERATION 
; : 300 750 300 1000 ns Ss) 
Propagation Delay Time | tpyy) =tp; y 100 096 100 200 ne 10 
ancien a _ 150 300 150 400 ns ) 
ransition lime tTHL-tTLH 75 125 75 150 ais 10 
Minimum Clock 20 ) 


Pulse Width WL 'WH 


200 500 
100 175 
15 
15 


Clock 
Rise & Fall Time 


ons 


Maximum Clock 
Frequency 


t-CL=t CL . 5 


ana 
jam) 
ea] 
— 
Oo qn 


Input Capacitance 


wT 


RESET OPERATION 


+ 
No 


No 
om oO 


—- 
op) oO 
= fe 


830 
200 
15 
15 
500 
100 
2.5 
5 
300 750 
100 225 
830 
200 


Propagation Delay Time tPHL(R) 
Minimum Set and t 200 500 200 ns 5 
Reset Pulse Widths WH{(R) 100 175 100 ns 10 


SEMICONDUCTOR 


A DIVISION OF HARRIS CORPORATION 


HD-4017A 


Decade Counter/Divider 


@ CMOS TECHNOLOGY FOR HIGH NOISE IMMUNITY/ 


LOW QUIESCENT POWER DISSIPATION 
See CMOS Packaging Section 5 for complete package infor- 


tion. This device is available in Ceramic Dual In-Line and 
DECODING, AND INPUT/OUTPUT BUFFERING ON A ee 


SINGLE CHIP 
@ FULLY STATIC OPERATION See package outline Code 1W and Code 9L. 


@ SYNCHRONOUS CLOCKING 


Description Connection Diagram 


The HD-4017 is a five stage Johnson decade counter with 

decoded outputs. The Johnson counter configuration pro- 

vides high speed synchronous clocking and spike-free out- ; 

puts. Clocking occurs on the positive going clock input with Sanpeai 

the clock enable input “low’’. Internal clock is inhibited OPRENAGUE Ga ; 

when the clock enable signal is ‘high’. A “high” on the re- RESET 15 1 
1 
5 
6 
5 
1 


@ MSI COMPLEXITY — FIVE COUNTER STAGES, OUTPUT 


DECODED 
DECIMAL 


set input resets the counter the to “zero” state. ane 


The state of the undecoded outputs is “low’’. The decoded 
output going and remaining high for one clock cycle. 


CTR A RW NS HS 


1 4s , 
A carry output is provided to allow for counter expansion to io Phy 


additional decades. OUT 


w 


Logic Diagram 


CLOCK 


vot 
13O O 


CLOCK ENABLE 


TERMINAL NO.8 =GND=Vs¢ 
TERMINAL NO. 16 = Vo 


Specifications 


ABSOLUTE MAXIMUM RATINGS 
Power Supply Voltage Range, Vpp - Vss 
Input Voltage Range (All Inputs), Vin 
Storage Temperature Range 
Power Dissipation per Package 
Operating Temperature Range: 


-0.5VDC to +15VDC 

Vss -0.5VDC to Vpp +0.5VDC 
-65°C to +150°C 

200mW 

-55°C to +125°C 

-40°C to +85°C 


HD-4017A-2 
HD-4017A-9 


ELECTRICAL CHARACTERISTICS (STATIC) 


1.5 1.5 2.25 1.4 V Vo = 0.8 
Noise Immunity —_ 
1.4 1.5 2.25 1.5 V Vo = 4.2 
VNH | 9 i : Ei : | pa La oes 
0.06 0.05 0.1 Vo =0.5 Decoded 
0.12 0.1 0.4 Vo =0.5 Outputs 
N-Channel 
0.185 0.15 Vo =0.5 Carry 
0.45 0.35 Vg =0.5 Output 
Output Drive Current 
-0.0375 -0.03 | -0.075 mA Vg =4.5 Decoded 
-0.12 ~0.1 -0.2 mA Vg =9.5 Outputs 
P-Channel 
-0.185 -0.15 mA 5 Vo =4.5 = Carry 
-0.45 -0.35 | mA 10 Vg =9.5 Output 
Quiescent Device 0.3 5 300 LA 
Current L 0.5 10 600 yA 
Quiescent Device 25 25 1500 MW 
Dissipation/Package 100 100 6000 EW 
0.01 0.01 0.05 V 
Output Voltage 
4.99 4.99 5 4.95 V 5 
High Level =| VOH | ggg g99 | 10 9.95 V 10 
HD-4017A-9 
PARAMETER | SYM. | MIN. | Typ. | MAX. | MIN. | TYP. | MAX. | MIN. | TYP. | MAX. | UNITS | Vpp | NOTES 
Noise Immunity 3 3 4.5 2.9 V Vg = 1.0 
PA oputs) , 14 15 | 2.25 15 V 5 | Vg=42 
NH 2.9 3 45 3 V 10 | Vo=9.0 
0.03 0.025 0.02 mA | Vg=0.5 Decoded 
| 0.085 0.07 0.055 mA Vo =0.5 Outputs 
N-Channel 
0.095 0.08 0.065 mA Vg =0.5 Carry 
0.3 0.25 0.2 mA Vg=0.5 Output 
Output Drive Current 
-0.018 -0.015 | -0.075 -0.012 1 mA Vo =4.5 Decoded 
-0.085 -0.07 -0.2 -0.655 mA Vo =9.5 Outputs 
P-Channel 
} -0.095 -0.08 -0.065 | mA Vo=4.5 = Carry 
-0.3 ~0.24 -0.20 mA Vo =9.5 Output 
Quiescent Device . 700 MA 
Current L 1400 LA 
Quiescent Device 250 | 2.5 250 3500 | uw 
Dissipation/Package 1000 10 1000 14000 pW 
0.01 0.01 | 05 
Output Voltage 
4.99 4.99 5 4.95 V 5 
High Level =} VOH | ggg 9.99 10 9.95 V 10 


Specifications (continued) 


ELECTRICAL CHARACTERISTICS (DYNAMIC) 
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PARAMETER SYMBOL 


CLOCKED 
OPERATION 


Carry Out Line 


TYP. | MAX. | UNITS | Vpop 


350 1000 
125 250 


500 1200 
200 400 


300 900 
125 350 
200 500 
100 170 
ue 500 
200 


350 1300 
125 300 


Propagation Delay Time 
500 


Decode Out Lines 200 


tPHL= 
tPLH 
'THL= 
'TLH 
tTHL= 
'TLH 
Minimum Clock tWL= 
Pulse Width tWH 


Clock trCL= 
Rise & Fall Time tACL 


Carry Out Line 


ow 
[Sal 
SS 


Transition Time 
300 1200 


Decode Out lines 125 450 


eb 
oo 
oo 
NO 
oo 
[ow] 


A.C. 


Clock Enable 
Set Up Time 


Maximum Clock 
Frequency 
Input Capacitance 


RESET OPERATION 


Any Input 


350 350 


Carry Out line 125 


tPHL(R) 


Propagation Delay Time 


450 
200 


450 


Decode Out Lines 200 


Reset Pulse Width tWH(R) 


Reset Removal Time 


200 
100 


200 
100 
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Ro 
nn 
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100 


300 1000 ns 
100 275 ns 


Waveforms 
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SEMICONDUCTOR 


A DIVISION OF HARRIS CORPORATION 


HD-4018A 


Presettable Divide-By-'N’ Counter 


Features Connection Diagram 


CMOS TECHNOLOGY FOR HIGH NOISE IMMUNITY 


AND LOW QUIESCENT POWER DISSIPATION 


MSI COMPLEXITY — FIVE COUNTER BITS, AND 
ASSOCIATED GATING AND BUFFERING 


FULLY STATIC OPERATION 


SYNCHRONOUS CLOCKING 


The HD-4018 is a 5-bit Johnson counter incorporating reset 
and load capabilities. Fixed and programmable frequency 
division can be implemented by hard wiring or gating feed- 
back to the data input. Divide by 10, 8, 6,4, and 2 result 
from feedback of Q5, Q4, 03, Q2 and Q] to the data input. 
Proper gating of feedback results in division by 9, 7, 5, or 3. 
Division by numbers greater than 10 can be performed by 
using two or more HD-4018’s. 


Application of a “high” to the reset input clears the counter 
to the “zero” state. When the preset enable input is held 
high, data applied to the Jam inputs is loaded into the count- 
er asynchronously with the clock. The counter increments 
synchronously with the positive going clock transition. 


PRESET 10 


BUFFERED 
OUT 


See CMOS Packaging Section 5 for complete package infor- 
mation. This device is available in Ceramic Dual In-Line and 
Flat Packs. 


See package outline Code 1U and Code 9V. 


| Logic Diagram 


20 JAM, 30 JAM, 70 JAM; 90 JAM, 120 JAMs 


RESET 


TERMINAL NO. 16 = Vpp 
TERMINAL NO. 5= GND 


VY E_LY LY, 
oe S slele 
4 LE Sate * 
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Specifications 


ABSOLUTE MAXIMUM RATINGS 


Power Supply Voltage Range, Vpp-Vss -0.5VDC to +15VDC 
Voltage at any Pin Vss -0.3VDC < Vpin < Vpp +0.3VDC 
Storage Temperature Range -65°C to +150°C 


Power Dissipation per Package : 200mW 
Operating Temperature Range: HD-4018A-2 -§5°C to +125°C 
HD-4018A-9 ~40°C to +85°C 


ELECTRICAL CHARACTERISTICS (STATIC) 


HD-4018A-2 


+25°C +1280C co 


a 


DITIONS 


UL ccsocs oe Loa (A (SA Ve Pe a ee) 9 ee 
Ninedaauany 3 45 29 V 10 | Vg=1.0 
(Any Input) : 14 15 | 2.25 15 V R 1 Vqeae 
NH 2.9 3 45 3 V 10 | Vg=9.0 
0.18 0.15 0.4 0.105 mA 5 Vo =0.5 0 
0.45 0.35 1 0.25 mA 10 | Vg=05 “5 
N-Channel be ae 
0.06 0.05 0.035 mA Vo=0.5 1,02, 
0.25 0.2 0.14 mA Vg =0.5 03,04 
Output Drive Current 
~0.185 -0.15 -0.105 mA Vo =4.5 a 
-0.45 -0.35 -0.25 mA Vg=95 ~? 
P-Channel ——— 
-0.075 -0.06 -0.04 mA Vo=4.5 O14, 02, 
-0.25 -0.2 -0.14 mA Vo =9.5 03,04 
Quiescent Device , 5 0.3 300 UA 
Current L 10 0.5 600 |} uA 
Quiescent Device | 25 25 1500} W 
Dissipation/Package 100 100 600 LW 
0.01 0.01 0.05 V 5 
Output Voltage 
P 4.99 4.99 5 4.95 V 5 
High Level =| VOH | 999 999 | 10 9.95 V 10 
HD-4018A-9 
-40°C CONDITIONS 
ee i ie a a ae ee 
1.5 14 V 5 | Vo=08 
VNL os Law Ff ys i: 
Noise Immunity 3 2.9 is 10 VO et 
(Any Input) 1.5 V Vo = 4.2 
VNH 3 V Vo =9.0 
mA 5 | Vo=08 9. 
mA. 10 | Vgo=0.5 
N-Channel oe oe 
mA 5 | Vo=05 1,02, 
. mA 10 Vo=0.5 03,04 
Output Drive Current 
mA VO =9.5 
P-Channel iy 2 
mA Vo=4.5 Q1,02, 
mA Vo=9.5 03,04 
Quiescent Device 700 | wA 5 
Current L 1400 | pA 10 
Quiescent Device 250 3500 MW 5 
Dissipation/Package 1000 14000 UW 10 
0.01 0.05 V 5 
Output Voltage 
4) 


High Level VOH 


— 
& 


Specifications 


ELECTRICAL CHARACTERISTICS (DYNAMIC) 


Ta = 25°C, Cy = 15pF, Input Rise and Fall Times = 20ns unless otherwise specified. 


HD-4018A- am 
PARAMETERS SYMBOL | MIN. | TYP. | MAX. | 
CLOCKED 


OPERATION 
To O5 Output tpHi=tply 
Propagation Delay Time 
To Other Outputs | tpy,=tp) 4 


To 05 Output trHL=tTLHy 


350 1000 
125 250 
Transition Time 


To Other Outputs | try, =trLy BE 
1 
3 


Minimum Clock 
Pulse Width 


Clock 
Rise & Fall Time 


A.C. | 175 | 500 
Data input Setup Time 75 200 


Maximum Clock 
Frequency 


Input Capacitance 


PRESET OR RESET 
OPERATION 
350 | 1000 
To Og Output tPLH(R) 125 | 250 


Propagation Delay Time 
tPHL(PR)= 500 1200 
To Other Outputs tPLH(PR) 400 


Preset or Reset 
Pulse Width 


Preset or Reset 3 
Removal Time 1 


*At Preset Enable or Jam Inputs. 


300 
125 
200 
100 


500 
200 
200 200 
100 100 


HD- ae a 


UNITS | Vop | NOTES 


1300 
300 


1600 
500 


350 
200 


1200 
450 


830 
250 


wn 


700 
300 


Any Input 


1300 
300 


1600 
500 


830 
250 


1000 ns 
275 ns 10 


Typical Characteristics 


AMBIENT TEMPERATURE (Ta) = 25°C 
INPUT t, = te = 20ns 


Power Dissipation/Package (Py) —uW 


CANT TL 
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Waveform | 


(“DATA” INPUT TIED TO Os FOR DECADE COUNTER CONFIGURATION) 


SEMICONDUCTOR 


A DIVISION OF HARRIS CORPORATION 


HD-4019A 


Quad AND-OR Select Gate 


@ POWER SUPPLY OPERATING RANGE +3VDC TO 
+15VDC 


@ NOISE IMMUNITY TYPICALLY 45% OF SUPPLY 
VOLTAGE. 


@ SINGLE POWER SUPPLY OPERATION 


@ EFFECTIVE STATIC CHARGE PROTECTION 


See CMOS Packaging Section 5 for complete package infor- 
mation. This device is available in Ceramic Dual In-Line and 
Flat Packs. 


See package outline Code 1W and Code 9L. 


The HD-4019 is a small scale CMOS integrated circuit 
providing the system designer with a logic building block for 
configuring more complex logic functions. The CMOS 
technology and design parameters employed result in low 
quiescent power dissipation, high noise immunity, nearly 
symmetric output rise and fall times, and wide power supply 
operating voltage range. 


CONTROL | OUTPUT 


LOGIC “"1"—+Vpp 


LOGIC “0"—+ Vss 


Specifications 


ABSOLUTE MAXIMUM RATINGS 


Power Supply Voltage Range, Vpp - Vss 
Voltage at any Pin 


Storage Temperature Range 


~0.5VDC to +15VDC 

Vsg -0.3VDE S Vpin < Vop +0.3VDC 
-65°C to +150°C 

200mW 

-§5°C to +125°C 

-40°C to +85°C 


Power Dissipation per Package 
Operating Temperature Range: HD-4019A-2 
| HD-4019A-9 
ELECTRICAL CHARACTERISTICS (STATIC) 
HD-4019A-2 
=$50¢ 


PARAMETER YM. 


Input Leakage 


S lz |F|z 
=a —_— 
[f~ rm 


i wo- 
oO pp ow 


Noise Immunity 
Clock, Data Inputs 


+25°C 
TYP. 
2.25 
4.5 
See Note 1 2.25 
VNH 45 
VOL TE THE 4 
D.C. | Output Voltage 
y 4.99 4.95 
OH 9.99 9.95 
Quiescent Power .03 300 
Supply Current 05 | 600 
jai 0.6 45 3 
Output Drive 0.9 WS 55 
Current 31 25 175 
-.95 -.7 -.5 
Input Capacitance 5 
12 | 
HD-4019A-9 
-40°C 


PARAMETER 


SYM. TYP. ; 


Input Leakage 


 le|z 

a — 

ad re 
= 
> 
~x< 


Noise Immunity 
Clock, Data Inputs 
See Note 1 


D.C. 


Output Voltage 


Quiescent Power 
Supply Current 


Output Drive 


Current 


2 
<= 


Input Capacitance 


MAX.# UNITS 


CONDITIONS 
Vop NOTES 
rom | [vices 
Ton | [n= vo 
V Voit < .95V0C 
V Vo. <2.9V0C 
V Von 2 3.6VDC 
V Vou = 7.2V0C 
V ViH = Vop 
V lg = OA 
V ViL = Vss 
V Io = OA 
LA 5 
UA 10 
mA 5 | VoL =.5VDC 
mA 10 | Vo_ = .5VDC 
mA Vou = 4.5V0C 
mA Vou = 9.5VDC 
pF All A and B inputs 
pF Ka and Kp inputs 
CONDITIONS 
UNITS | Vop NOTES 


VoL < .95V0C 
VoL <2.9V0C 


Vou 2 3.6V0C 
Von 2 7.2VDC 


ViH=Vob 
ig = 0A 


Vit = Vss 
lg = 0A 


Vo. = .SVDC 
Vo = 5VOC 


VOH = 4.5V0C 
Vou = 9.5VDC 


All A and B inputs 
Ka and Kp inputs 


Specifications (continued) 


ELECTRICAL CHARACTERISTICS (DYNAMIC) 


Ta = 259°C, CL = 15pF, Input Rise and Fall Times = 20ns unless otherwise specified. 


HD-4019A-2 HD-4019A-9 
PARAMETER SYMBOL 


225 300 
100 125 Ref. to Switching 
: Time Definitions 
100 200 100 275 
40 65 40 80 
Transition Time 
. A 


100 200 
40 65 ns 


1. VNH. VNL is defined as the maximum voltage change from an ideal ‘1’ or 0” input level that the 
circuit will withstand before producing an output state change. 


TYPICAL PROPAGATION DELAY TYPICAL PROPAGATION DELAY 
vs. SUPPLY VOLTAGE vs. LOAD CAPACITANCE 


= 25°C 


a cae 
ae ae 
ee al 
ft 
ae eee 
ae 


Vop_ (Volts) Cy ee 


TYPICAL PROPAGATION DELAY ts POWER DISSIPATION 
vs. AMBIENT TEMPERATURE INPUT FREQUENCY 


Propagation Delay (ns) 


PAL TT TTY 
EL ERERRER 
BRURREEEE 


TO THREE OTHER IDENTIAL 
AND-OR SELECT GATES 


RIS 
SEMICONDUCTOR 


A DIVISION OF HARRIS CORPORATION 


HD-4020A 


14-Stage Ripple-Carry Binary Counter/Divider 


@ CMOS TECHNOLOGY FOR HIGH NOISE IMMUNITY/ 
LOW QUIESCENT POWER DISSIPATION 


The HD-4020 is a 14 stage ripple-carry binary counter/ 
divider. Buffered outputs are available from stage 1, and 
stages 4 through 14. The counter increments on the negative 
going edge of the input pulse. Resetting of the counter to 
the “zero” state occurs when a “high” is applied to the reset 
input. 


see CMOS Packaging Section 5 for complete package infor- 
mation. This device is available in Ceramic Dual In-Line and 
Flat Packs. 


@ MSI COMPLEXITY — FOURTEEN BINARY COUNTER 
STAGES WITH INPUT/OUTPUT BUFFERING 


@ FULLY STATIC OPERATION 


@ CLOCK RATE 7MHz(typ.) Vp - Vgg = 10V 


@ INPUT BUFFERING FOR REDUCED INPUT 
CAPACITANCE AND IMPROVED NOISE IMMUNITY 


See package outline Code 1W and Code 9L. 


Connection Diagram 


VoD 


INPUT 
PULSES 10 


(PD) 


13 0 12 
8S BUFFERED 


OUTPUTS 


RESET 11 3 O44 


8 Vss 


Specifications 


ABSOLUTE MAXIMUM RATINGS 


Power Supply Voltage Range, Vpp—Vss 
Voltage at any Pin 
Storage Temperature Range 


Power Dissipation per Package 


-0.5VDC to +15VDC 

Vsg -0.3VDC S Voin < Vpp +0.3V0C 
-65°C to +150°C 

200 mW 


~559C to +125°C 
-A0°C to +85°C 


HD-4020A-2 
HD-4020A-9 


Operating Temperature Range: 


ELECTRICAL CHARACTERISTICS (STATIC) 


HD-4020A-2 


PARAMETER | SYM. | MIN. | Typ. | MAX. ] MIN. | TYP. | MAX. | MIN. TYP. MAX. | UNITS NOTES 
ottetor fun | | | | yet {[ | | [ea] | 
1.5 1.5 2.25 1.4 V 5 Vo = 0.8 
3.0 3 4.5 2.9 V 10 Vo = 1.0 
Noise Immunity 
(All Inputs) 1.4 1.5 2.25 5 V 5 Vg = 4.2 
2.9 3 4.5 3.0 V 10 Vo =9.0 
: 0.075 0.2 0.05 mA 5 Vo = 0.5 
. | Output Drive Current : 
-0.09 | -0.25 0.065 mA 5 | Vo=45 
P-Channel -0.20 | -0.5 -0.14 mA 10 | Vg=9.5 
Quiescent Device 0.5 15 900 yA ) 
Current 1 25 1500 LA 10 
Quiescent Device 2.5 75 4500 pW 5 
Dissipation/Package 10 250 | 15000 pw 10 
0.01 | 0.01 0.05 V 5 
Output Voltage 
4.99 4.99 5 4.95 V 5 
signer OM: “ng gg 999 | 10 9.95 V 10 
HD-4020A-9 
CONDITIONS 
PARAMETER | SYM.| MIN. | TYP. | MAX. | min. | Typ. | MAX. | min. | TYP. | MAX. | UNITS | Vo | NOTES 
Input Leakage] oC ee a ee ee ee 
15 | 15 | 2.25 14 V 5 | Vg=08 
| Noise Immunity 3.0 3 4.5 2.9 V 10 Vo = 1.0 
AI TUts} 15 | 2.25 15 V 5 | Vg=42 
3 4.5 3.0 V 10 | Vg=9.0 
0.08 0.33 0.065 mA Vo =0.5 
. | Output Drive Current 
Be | -0.06 | -0.25 -0.05 mA 5 | Vg=45 
0.15 -0.5 -0.12 mA 10 Vo =9.5 
Quiescent Device 1 | 50 700 LA 5 
Current L 2 100 1400 | pA 10 
Quiescent Device 250 4) 250 3500 EW 
Dissipation/package 1000 20 1000 14000 pW 
0.01 0.01 0.05 V 
Output Voltage : 
, 4.99 4.99 5 4.95 V 5 
High Level | VOH | 9.99 999 | 10 9.95 V 10 
wm) 


Specifications (continued) 
ELECTRICAL CHARACTERISTICS (DYNAMIC) 
Ta= 25°C, C; = 15pF, Input Rise and Fall Times = 20ns unless otherwise specified. 


HD-4020A-2 HD-4020A-9 
PARAMETER SYMBOL TYP. | MAX. TYP. | MAX. | UNITS} Vpp | NOTES 


CLOCKED | | 
OPE RATION 

45 60 450 650 , 
Propagation Delay Time tpHL=tPLH 2 ao 150 250 i 


Minimum Clock eee 
Pulse Width WL™'WH 
: Clock = 15 15 Us 
Maximum Clock f 1.5 2.5 1 2.5 MHz 
Frequency CL 4 7 3 7 MHz 
io 
| RESET OPERATION 
2000 3000 2000 3500 ns 
Propagation Delay Time tPHL(R) 500 775 500 900 - 


Minimum Reset ‘ 1800 2500 1800 3000 ns — 
Pulse Width WH(R) 300 475 300 550 ns 


Typical Characteristics 


4 — exch ouch 


—_ 
oo 


Any Input 


eo 
— —_— 


106 


109 


104 


103 


Power Dissipation/Package (Pp) — pW 


NANI | | 


10 pe | AD CAPACITANCE(C)=15pF 
ma Ci =50pF 
a L 


PLN 
TIN 


103 104 109 106 107 
Input Frequency (tp ) —Hz 


SEMICONDUCTOR 


A OIVISION OF HARRIS CORPORATION 


HD-4021A 


8-Stage Static Shift Register 


a 


The HD-4021 is an 8-stage arate or serial input/serial out- 


put shift register. Inputs are provided for clock, parallel/ 
@ CMOS TECHNOLOGY FOR HIGH NOISE IMMUNITY/ serial control, serial data, and parallel data (8 inputs). “OQ” 
LOW QUIESCENT POWER DISSIPATION Outputs for the sixth, seventh, and eighth stages are also 


ilable. 
@ FULLY STATIC OPERATION available 


With the parallel/serial control high data is jammed into the 


@ MS! COMPLEXITY — 8 MASTER/SLAVE FLIP-FLOPS register via the parallel input lines. With the parallel/serial 


ON A SINGLE CHIP input low data is shifted synchronously during the positive 


@ ASYNCHRONOUS PARALLEL OR SYNCHRONOUS eee 


SERIAL DATA INPUT The HD-4021 register function can be easily expanded in 
multiples of eight stages by paralleling additional units as 
required. 


See CMOS Packaging Section 5 for complete package infor- 
mation. This device is available in Ceramic Dual In-Line and 
Flat Packs. 


See package outline Code 1W and Code 9L. 


SERIAL PARALLEL/ 
C,\4 SERIAL 
INPUT — igeanits 


Sate Tepe [a 


A= LEVEL CHANGE X = DON’T CARE CASE 


BUFFERED 
OUT 


Logic Diagram 


PARALLEL INPUT-1 PI-2-PI-3_ -PI-4—PI-5 PI-6 PI-7 PI-8 
O1 
PARALLEL / O07 OF O05 O4 O13 O 14 O15 
SERIAL 
CONTROL 
@ S 
| : 
SERIAL e : e © ie e 
INPUT P/S PI P/S PI P/S PI 
U D--- ---a Dp 6a 4d a D 
11 4 - STAGES SAME 


AS STAGE 1 cL cL cL 
a a a 
CLOCK ) > 6 | 
e 
10 e 8 - 
Vpp = TERMINAL 16 
Vop = TERMINAL 8 e, \/ \ / 
O 2 O12 O 3 


Specifications 


ABSOLUTE MAXIMUM RATINGS 


Power Supply Voltage Range, Vpp-Vss -0.5VDC to +15VDC 

Voltage at any Pin | Vss -0.3VDC < Vpin < Vpp +0.3VDC 
Storage Temperature Range -65°C to +150°C 

Power Dissipation per Package 200mW 

Operating Temperature Range: HD-4021A-2 | -559C to +125°C 


HD-4021A-9 -40°C to +85°C 


ELECTRICAL CHARACTERISTICS (STATIC) 


HD-4021A-2 | 
pu OMS 


PARAMETER SYM. | MN. | TYP. | MAX. MIN. TYP. | MAX. Min. | TYP. | MAX. | UNITS | Vpp | NOTES 
5 Vg =08 
10 Vg =1.0 
5 


V 
Noise Immunity v 
V Vo = 4.2 
mA 
mA 


a5 
= 
- 


(All Inputs) 14 
VNH | 99 
5 Vo = 0.5 


Output Drive Current 


10 | Vgo=05 


mA. 5 Vg = 4.5 
mA 10 Vo =9.5 


P-Channel 


Quiescent Drive 
Current | L 


—" 
CS 


5 0 5 
1 + 10 


Quiescent Device 
Dissipation/Package 


1500 | uw 5 
6000 | ww 


oo 

— =) 

on wm 
<< 

— —_ 
: eo 7 


Low Level VOL 
Output Voltage 
; 4.99 4.99 5 4.95 V 
High Level VOH 9.99 9.99 10 9.95 V 10 
HD-4021A-9 
wesc) =—_|_conprrions 


Low Level VOL 


PARAMETER MAX. | min. | TYP. | MAX. | UNITS NOTES 
a ee ee 
14 V 5 | Vg=08 
| | 2.9 V 10 | Vo=1.0 
Noise Immunity | 
(All Inputs) 15 V 5 Vo =4.2 
g 3 V 10 | Vo=9.0 
0.072 0.06 0.3 0.05 mA 5 Vg =0.5 
0.12 0.1 0.5 0.08 mA 10 Vg = 0.5 
Output Drive Current 
D.C. -0.06 -0.16 -0.04 mA 5 | vo=45 
-0.12 -0.44 -0.08 | mA 10 Vo =9.5 
Quiescent Deviee 50 0.5 | 700 5 
Current L 100 1 1400 10 
Quiescent Device 2.5 250 
Dissipation/Package 10 1000 


oo 
Oo 
— «a> 


Output Voltage 


—, 
of 
2o 
ras) 
or 
to to 
ToMn To) 
oy — 
- ee = 


= wo 

og 

oe 

re r 
“* << /BE | BE 


High Level VOH 9.99 


_ 
fom) 


Specifications (continued) 


15pF, Input Rise and Fall Times = 20ns unless otherwise = 
HD eee pe CONDITIONS 


| omin. | 7 oe UNITS Yop NOTES 

300 | 1000 

100 | 300 

300 180 400 

a 125 150 
Minimum Clock 7 200 500 200 830 
Pulse Width 100 | 175 100 | 200 


Minimum High Level 
Parallel/Serial Control ae oe — eh 
Pulse Width 

0.6 

25 


Ta = 25°C, CL = 


PARAMETER SYMBOL 


Propagation Delay Time | tpyy) =tpy y 


300 750 
100 225 


Transition Time 


Clock 


Maximum Clock 
Frequency 


Input Capacitance Any Input 


AMBIENT TEMPERATURE (Tq) = 25°C 
ALTERNATING “0” 
AND “1” PATTERN 


Tt tT ttt TNT NN Pe 
TTT NNT TTT 
ATE TENANT TT 


N. 
CLIT TINSEL TT 
BTR TIRNING 
SCH Nat 
UIA TTT 
LUTE TINS EN EAT THT 
PENN 


= 

ao 5 

| 
a 
a 

= sa ws 
N en Ce = 
S ca 
& i cs el 
. ae es 
7 @ hae 

_— a 
£7) —— LOAD CAPACITANCE (C, ) = 15pF 
a -—-—C, = 50pF 

S 1 

oO 

o. 


1 10 102 10° 104 
Input Clock Frequency (fc; ) — kHz 


SEMICONDUCTOR 


A CIVISION OF HARRIS CORPORATION 


HD-4022A 


Divide-By-8 Counter/Divider with 8 Decoded Outputs 


Features | Connection Diagram 


@ CMOS TECHNOLOGY FOR HIGH NOISE IMMUNITY/ 
LOW QUIESCENT POWER DISSIPATION 


@ MSI COMPLEXITY — FIVE COUNTER STAGES, OUTPUT 


DECODING AND INPUT/OUTPUT BUFFERING ON “or 
A SINGLE CHIP aa 
@ FULLY STATIC OPERATION fae “gn 
@ SYNCHRONOUS CLOCKING “3”\ necopED 
“qr OUT 
Description ie 


“6” 
The HD-4022 is a 4-stage Johnson counter with decoded 


Outputs. The counter outputs internally drive the inputs of a 
one of eight decoder, with the decoder outputs available at 
the package pins. Buffered clock and reset pins are provided 
for maximization of circuit noise immunity and reduction of 
input capacitance. A clock enable pin is also available. The 
counter advances on the positive going clock signal if clock 
enable is low. 


ae 


The Johnson counter configuration permits high speed spike- 
free operation with all counter stages clocking in parallel. 


see CMOS Packaging Section 5 for complete package infor- 
mation. This device is available in Ceramic Dual In-Line and 
Flat Packs. 


The normal state of an undecoded. output is low, going high 
for one complete clock cycle when decoded. The carry-out 
signal goes high every 8 clock cycles, and can be used as a 
ripply carry input if two or more counters are used in 
parallel. , 


See package outline Code 1W and Code 9L. 


Logic Diagram 


TERMINAL NO. 16 = Vpp 
TERMINAL NO. 8 = GND 


Specifications 


ABSOLUTE MAXIMUM RATINGS 


Power Supply Voltage Range, Vpp-Vss 
Voltage at any Pin 

Storage Temperature Range 
Power Dissipation per Package 
Operating Temperature Range: 


-0.5VDC to +15VDC 


-65°C to +150°C 
200mW 

-§5°C to +125°C 
-40°C to +85°C 


HD-4022A-2 
HD-4022A-9 


ELECTRICAL CHARACTERISTICS (STATIC) 


Output Voltage 


Vgg -0.3VDC < Vpin < Vpp +0.3VDC 


HD-4022A-2 
, CONDITIONS 
PARAMETER | SYM.| MIN. | Von | NOTES 
Vo = 0.8 
Noise Immunity Vo = 4.0 
(All Inputs) Vo =4.2 
Vo =9.0 
5 Vo =0.5 
10 Vg =0.5 
N-Channel 
5 Vo = 0.5 
10 Vg =0.5 
Output Drive Current 
Vg =4.5 
Vg =9.5 
P-Channel 
Vo =4.5 
Vg =9.5 
Quiescent Device HA 
Current: L 
Quiescent Device LW 
Dissipation/Package pW 
| V 5 
Output Voltage 
., V 5 
High Level VOH V 10 
CONDITIONS 
PARAMETER TYP. UNITS NOTES 
rte ee a 
V 5 Vg = 08 
Noise Immunity 
(All Inputs) 1.4 V 5 Vg =4.2 
VNH | 249 V 10 | Vg=9.0 
mA 5 Vg = 0.5 
| mA 10 Vp =0.5 
N-Channel IpN 
mA 5 Vg =0.5 
mA 10 Vo = 0.5 
D.C. | Output Drive Current 
mA 5 | Vo=45 
mA 10 Vo =9.5 
P-Channel 
| mA 5 Vg = 4.5 
mA 10 Vo =9.5 
Quiescent Device 700 MA 5 
Current L 1400} yA 10 
Quiescent Device 3500 EW 5 
Dissipation/Package 14000 UW 10 
0.05 V 
V 
V 


High Level VOH 


—, 


Decoded 
Outputs 


Carry * 
Output 


Decoded 
Outputs 


Carry 
Output 


Decoded 
Outputs 


Carry 
Output 


Decoded 
Outputs 


Carry 
Outputs 


= 6 6/ypical Characteristics | 


Speciiicalans (continued) 


ELECTRICAL CHARACTERISTICS (DYNAMIC! 
Ta = 25°C, C, = 15pF Input Rise and Fall Times = 20ns unless otherwise specified. 


RESET OPERATION 
Carry Out Line 


t a 300 1200 
PHL ‘PLH 125 500 


Propagation Delay Time 


HD-4022A-9 CONDITIONS 
PARAMETER SYMBOLS Eas _ | min. | tye. | max. | units NOTES 
CLOCKED 
OPERATION : 
Carry out Line tpHL=tPLH ; aoe 10 
Propagation Delay Time 
Decode Out Lines ae : 
; 85 
Carry Out Line tTHL='TLH 50 
Transition Time 
. 300 900 300 
DecodeOut Lines 125 250 125 
Minimum Clock fated ne 500 250 830 
Pulse Width WL "WH 170 85 250 
Clock Us 
Clock Enable 350 175 175 
Set Up Time 150 75 75 
Maximum Clock 2. by MHz 
Frequency MHz 
ag RR lS Sa 


300 
125 


500 1250 500 2500 
Minimum Reset 150 300 | 150 600 ns 5 
Pulse Width 75 150 § 75 300 ns 10 


AMBIENT TEMPERATURE (Ty } = 25°C 
INPUT t, = te = 20ns 


m 
me 
EE 


CUATEWATTEE TT TT 


Power Dissipation/Package (Pp) - uzW 


NOC 
COPE eo 
TT tT TAN ONT oT 


| TLE TET Tt 
TUTTO HET TTT UT 


PUN AHTEEHIETATTTTE 
COON AEC 
HCH AEE Et 


BRTIANG 


i 


ENABLE 


faye? 
“gu 
ak : 
“qr 
a 
a 
“qe 


CARRY 
OUT 


SEMICONDUCTOR 


& DIVISION OF HARRIS CORPORATION 


HD-4023A 


Triple 3-Input “‘NAND’’ Gate 


@ POWER SUPPLY OPERATING RANGE +3VDC TO +15VDC 
See CMOS Packaging Section 5 for complete package infor- 


@ NOISE IMMUNITY TYPICALLY 45% OF SUPPLY VOLTAGE mation. This device is available in Ceramic Dual In-Line and 
Flat Packs. 


@ SINGLE POWER SUPPLY OPERATION 
See package outline Code 1U and Code 9V. 


@ EFFECTIVE STATIC CHARGE PROTECTION 


INPUTS OUTPUT 


The HD-4023 is a small scale CMOS integrated circuit 

providing the system designer with basic gate building blocks 

for configuring more complex logic functions. The CMOS LOGIC “1"—+Vpp 
technology and design parameters employed result in low 

Quiescent power dissipation, high noise immunity, nearly LOGIC “0"—> Vss 
symmetric output rise and fall times, and wide power supply 

Operating voltage range. 


X = DON'T CARE 


S Circuit Diagram Connection Diagram 


Vop 


OUTPUT 


ae - 
_ 
INPUT © , 
INPUT © N 


Vsg 


Specifications 


ABSOLUTE MAXIMUM RATINGS 


Power Supply Voltage Range, Vpp - Vss -0.5VDC to +15VDC 

Voltage at any Pin Vss -0.3VDCS Vpin< Vpp +0.3VDC 
Storage Temperature Range -65°C to +150°C | 

Power Dissipation per Package HD-4023A-2 200mW 

Operating Temperature Range: HD-4023A-9 ~55°C to +125°C 


-40°C to +85°C 


ELECTRICAL CHARACTRISTICS (STATIC) 


HD-4023A-2 1 
-55°C , +259 +125°C CONDITIONS 


PARAMETER SYM. 


— 
< 
mo 


> 
ae 


TYP.| MAX. | MIN. | TYP.| MAX. UNITS| Vpp| = NOTES 
ee 


ee ee 
1.5 | 2.25 1.4 V Von 2 3.6V0C 
3.0 | 4.5 2.9 V Vou 2 7.2V0C 
1.5 1.5 V VoL < .95VDC 
| 3.0 3.0 V VoL £2.9V0C 
4.99 
9.99 


Input Leakage 


zz 


= 
po a 
co © oOo o 


Noise Immunity VNL 
Clock, Data Inputs 
See Note 1 V 


ViH=VpD 
Ig = 0A 


Output Voltage 


Vit =Vss 
Igo = OA 


Quiescent Power .001 
Supply Current 001 
ine 31 25 175 Vou = .5VDC 
Output Drive 62 5 35 Voi = -5VDC 
Current 31 -~25 | -5 -.175 VoOH = 4.5VDC 
-.75 -6 | -1.2 ~4 Vou = 9.5VDC 
Input Capacitance 5 pF 
HD-4023A-9 
CONDITIONS 
PARAMETER SYM. Vop NOTES 


Input Leakage 


 lz|= 
=— — 
— cm 


Von 2 3.6V0C 
Noise Immunity Von 2 7.2VDC 
Clock, Data Inputs 
See Note 1 VoL < .95VDC 
ee Note VNH OL e 
VoL > 2.9VDC 
Vi = Vpp 
D.C. Vol HH v= Vo 
Output Voltage 
Vit = Vss 
VOH a Io = OA 
Quiescent Power ) 
Supply Current 10 
VoL = .5VDC 
Output Drive VoL = .5VDC 
Pure VoH = 4.5VDC 
Vou = 9.5VDC 


Input Capacitance 


Specifications (continued) 


ELECTRICAL CHARACTERISTICS (DYNAMIC) 
TA = 25°C, Cy = 15pF, Input Rise and Fall Times = 20ns unless otherwise specified. 


HD-4023A-2 HD-4023A-9 
PARAMETER SYMBOL TYP. MAX. TYP. MAX. 


75 
'PLH 


Propagation Delay 


Ref. to Switching 
Time Definitions 
Ta = 25°C 


Transition Time 


NOTE: 1. VaH. VNL is defined as the maximum voltage change from an ideal ‘1’ or “0” input level that the 
circuit will withstand before producing an output state change. 


TYPICAL POWER DISSIPATION 
vs. INPUT FREQUENCY 


(ui W) 


P= 


@ 
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ee 
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INPUT 


PULSE 


OUTPUT GENERATOR 
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SEMICONDUCTOR 


A DIVISION OF HARRIS CORPORATION 


HD-4024A 


7-Stage Binary Counter 


= Features Connection Diagram | 


CMOS TECHNOLOGY FOR HIGH NOISE IMMUNITY/ 
LOW QUIESCENT POWER DISSIPATION 

MS! COMPLEXITY-SEVEN MASTER/SLAVE FLIP- 
FLOPS WITH ASSOCIATED BUFFERING ON A SINGLE 
CHIP 

FULLY STATIC OPERATION 

BUFFERED RESET INPUT FOR LOW CAPACITANCE 
AND HIGH NOISE IMMUNITY 


CLOCK RATE 7MHzityp.) Vpp-Vgg = 10V 


Package 


The HD-4024 is a 7-stage binary counter. Input pulse See CMOS Packaging Section 5 for complete package infor- 
shaping and reset buffering are provided on chip. Applica- mation. This device is available in Ceramic Dual In-Line and 
tion of a high logic level to the reset input resets all counter Flat Packs. 

stages to ‘’zero’’. The counter advances one count during the 


negative going transition of the input pulse. See package outline Code 1U and Code 9V. 


Logic Diagrams 


Vol Vg2 V3 Vo4 Vg5 Voé Vo/ 
49 7 
? 


ae me = 
PULSES | Ls 


HERE > - 


a) 


Ree 


INPUT 
PULSE 
SHAPER 
¢ i . FY om 
MASTER SLAVE INPUTS TO 
SECTION SECTION 2ND STAGE EQUATIONS FOR STAGES 2 T07 


nee eo 
ie d rr6] Le > #4 >o 2 our = (G)(O G(R), 


03 ouT= (34 Q2N BIR) 
Q4 OUT = (Og G1 Q2NO3Q)(R), 


re Be: “ >< Qs ouT= (Q5)(Qq)Q2M A304) (G)(R), 


ey 3 Og ouT= (Qg)(Q4)(02)(03)(04)(O5)(B)(R) 
OUT = 07 out = (07)(07)(02)(03)(04)(O5)(Og)(G)(R) 
ee TG ag (R) 
m R = HIGH DOMINATES (RESETS ALL STAGES) -: STAGE 1 
A ACTION OCCURS ON NEGATIVE GOING dp ? 


TRANSITION OF INPUT PULSE. 


Specifications 


ABSOLUTE MAXIMUM RATINGS 


Power Supply Voltage Range, Vpp - Vss -0.5VDC to +15VDC 
Voltage at any Pin Vsg -0.3VDC < Vpjn S Vpp +0.3VDC 
Storage Temperature Range -65°C to +150°C 
Power Dissipation per Package 200mW 
Operating Temperature Range: HD-4024A-2 -55°C to +125°C 
HD-4024A-9 -40°C to +85°C 


ELECTRICAL CHARACTERISTICS (STATIC) 


! 
aon 
on 

i=) 
oO 
+ 
LS) 
on 

‘= 
oO 


+125°C 


Quiescent Device 
Dissipation/Package 


2.5 
10 


Low Level VOL 


a ee ee es OC OO 
on 15 15 | 2.25 14 V Vo =0.8 
Noise Immunity i 3 4.5 2.9 V Vo = 1.0 
(All Inputs) ; 14 15 | 2.25 15 V Vo =4.2 
NH 2.9 3 4.5 3 V Vo =9.0 
0.31 1 0.25 0.175 | mA 
D.C. | Output Drive Current | | 
Bier ca ap | 70-19 | -0.15 | -0.3 -0.105 mA 
DF | -0.45 -0.35 | -0.7 -0.25 mA 
Quiescent Device | 0.3 | 300 MA 
Current Ly 0.5 600 | pA 
Quiescent Device | 25 25 | 1500 | wW 
Dissipation/Package 100 100 6000 LW 
0.01 0.01 | 0.05 V 
Output Voltage 
| 4.99 4.99 5 4.95 Vv 5 
migeeeve’ “| WOH i 59 ag 999 | 10 9.95 | v | to 
HD-4024A-9 
| [08 ee Ee 
PARAMETER | SYM. | MIN. | TYP. | MAX | MIN. | TYP. | MAX. | MIN. | TYP. | MAX. | UNITS] Vpp | NOTES 
[Input Leakage =| oH P| CF CEC 
Namaininuniy 3 | 3 4.5 2.9 V Vo = 1.0 
splieinguts | 2.25 | 45 lv Vo =42 
4.5 | 3 | V Vo = 9.0 
worm pete] | feet Efe tT Pay [test 
D.C.] Output Drive Current | 
3 -0.12 | -0.3 | 0.095 Vo =4.5 
| Quiescent Device , 700 MA 
Current L 1400 | pA 
250 | 
1000 


3500 | uw 

14000 | uW 
V 
V 
V 


10 
Output Voltage 
High Level | VoH | ggg 695 i 


Specifications (continued) 


ELECTRICAL CHARACTERISTICS (DYNAMIC) 
Ta = 25°C, Cy = 15pF, Input Rise and Fall Times = 20ns unless otherwise specified. 


HD-4024A-2 
TYP. > Vop 


80 
175 
80 
200 330 
140 125 


PARAMETER SYMBOL 
INPUT OPERATION 


Propagation Delay Time 


Minimum Input 
Pulse Width 


| Input Pulse 
A.C. Rise & Fall Time 
Maximum Input 
Pulse Frequency 
Input Capacitance 


RESET OPERATION 


Propagation Delay Time 


NRO no 
on on © 
own ao & 


Minimum Reset t 
Pulse Width WH(R) 


TA= 25°C 


CARNE TEE 
CONTACT 


Power Dissipation/Package (Pp) - uW 


Input Frequency (f @) - Hz 


RIS 
SEMICONDUCTOR 


A DIVISION OF HARRIS CORPORATION 


HD-4025A 


Triple 3-Input “NOR” Gate 


POWER SUPPLY OPERATING RANGE +3VDC TO 
+15VDC. 

See CMOS Packaging Section 5 for complete package infor- 
NOISE IMMUNITY TYPICALLY 45% OF SUPPLY mation. This device is available in Ceramic Duai !n-Line and 
VOLTAGE. Flat Packs. 


@ SINGLE POWER SUPPLY OPERATION. See package outline Code 1U and Code 9V. 


@ EFFECTIVE STATIC CHARGE PROTECTION. 


HD-4025 is a small scale CMOS integrated circuit providing 

the system designer with basic gate building blocks for mad: 

configuring more complex logic functions. The CMOS One Ea NOD 
technology and design parameters employed result in low 
quiescent power consumption, high noise immunity, nearly 
symetric output rise and fall times and wide power supply 
operating range. 


LOGIC “0” —> Voc 


INPUT © p 


INPUT © P 
@ 


Specifications 

ABSOLUTE MAXIMUM RATINGS 
Power Supply Voltage Range, Vpp - Vss | -0.5VDC to +15VDC 
Voltage at any Pin Vsgg -0.3VDC < Vpin < Vpp +0.3VDC 
Storage Temperature Range -65°C to +150°C 
Power Dissipation per Package 200mW 


Operating Temperature Range: HD-4025A-2 , -55°C to +125°C 
HD-4025A-9 ~40°C to +85°C 


ELECTRICAL CHARACTERISTICS (STATIC) 


HD-4025A-2 


+ 
RO 
ol 
oO 
o 
+ 
oe 
NO 
oo 
o 
oO 


CONDITIONS 
TYP. | MAX. | UNITS] Vpp| = NOTES 


Vit = Vss 


PARAMETER SYM. 


= 
> 
~< 


Input Leakage 
ViH = Vob 


lz |e 
= — 
rm — 


NS ot W —_= 
Oo ff Oo on 


! 
len 
o~| 0 
4 o 


Vou 2 3.6V0C 
Von 2 7.2VDC 


Noise Immunity 


Clock, Data Inputs 
See Note 1 


Vo <.95V0C 
VoL <2.9V0C 


< 
=a 
ps 
NO RO —~ 
_ >. >. 
an : ; ~< 
[om] NO Ro 
oo) ro 
oO wn oOo 


= 
ss 


oi 1 | = 
er onl on 
33/8 Sr 


05 Vin = Vpo 
-| Output Voltage 
4.99 4.95 Vit = Vss 
Quiescent Power 7 .001 3 | 
Supply Current 001 6 
ii 1 .28 Voi = 4V0C 
Output Drive 2.5 65 Vot = .5VDC 
Current | -.62 2 -.35 mA Von = 2.5VDC 
OWT _ 62 -1 -.35 mA Von = 9.5VDC 
Input Capacitance | 5 , pF 
HD-4025A-9 
+85°C CONDITIONS 


PARAMETER | SYM. TYP.| MAX.L UNITS] Vpp| = NOTES 


| Input Leakage 


OH 2 3.6VDC 


V 

V 

| V 
Noise Immunity Von 2 7.2V0C 

V 

V 

V 


Clock, Data Inputs 
See Note 1 OL < .95VDC 


oL <2.9V0C 


a. 
1.5 
1.4 


-40°C 
TYP. | MAX. 


+ 
ae oe ee on 


3 33/ER ao) 


Nu ee ile 
. =V 
V 1H DOD 
Output Voltage 
V 4.99 4.99 4.95 Vit =Vss 
| OH FT 999 9.99 9.95 10 | Ig =0A 
Quiescent Power 005 15 5 
Supply Current | .005 30 10 
lo. | 33 ao 4 24 VoL = 4V0C 
Output Drive p 72 6 2.5 48 VoL =.5VDC 
Current -35 Sn ee ayy. 5 | Voy = 2.5VDC 
-.3 -.25 | -1 -.2 mA 10 | Vg = 9.5VD0C 


| Input Capacitance 


no) 
— 


ES - 


Specifications (continued) 


ELECTRICAL CHARACTERISTICS (DYNAMIC) 
Ta = 25°C, Cy = 15pF, Input Rise and Fall Times = 20ns unless otherwise specified. 


HD-4025A-2 HD-4025A-9 


PARAMETER SYMBOL } TYP. | MAX. TYP. MAX. 


Propagation Delay 


Ref. to Switching 
Time Definitions 
Transition Time 


NOTE: 1. VNH. VNL is defined as the maximum voltage change from an ideal ‘'1"' or ‘’0’’ input level that the 
circuit will withstand before producing an output state change. 


TYPICAL POWER DISSIPATION 
vs. INPUT FREQUENCY 


Dissipation per Gate 


N 


Lae : 


Sie 
INSU 


108 104 108 108 107 10° 
Input Frequency f (Hz) 


Switching Time Definitions and Conditions 


INPUT 


PULSE 
GENERATOR 


OUTPUT 


SEMICONDUCTOR 


A DIVISION OF HARRIS CORPORATION 


HD-4027A 


Dual J-K Master-Slave Flip-Flop 


Features Connection Diagram | 


@CMOS TECHNOLOGY FOR HIGH NOISE IMMUNITY/ 
LOW QUIESCENT POWER DISSIPATION 


@FULLY STATIC OPERATION 
@INDEPENDENT SET AND RESET 


@BUFFERED OUTPUTS 


The HD-4027 consists of two “J-K” flip-flops with _inde- 
pendent clock, set, and reset inputs. Buffered O and QO out- 
puts are available from both flip-flops. 


Flip-flop state changes are synchronous with a positive go- 
ing clock signal. Setting or resetting either flip-flop occurs 
when a “high” is applied at its respective set or reset input. 


See CMOS Packaging Section 5 for complete package infor- 
mation. This device is available in Ceramic Dual In-Line and 
Flat Packs. 


See package outline Code 1W and Code 9L. 


| Truth Table 


PRESENT STATE 


INPUTS | OUTPUT 


Where: 1=HIGH LEVEL O= LOW LEVEL 


Specifications 


ABSOLUTE MAXIMUM RATINGS 


Power Supply Voltage Range, Vpp-Vss -0.5VDC to +15VDC 
Voltage at any Pin Ves -0.3VDC < Vpjp < Vpp +0.3VDC 


Storage Temperature Range -65°C to +150°C 

Power Dissipation per Package 200mW 

Operating Temperature Range: HD-4027A-2 -55°C to +125°C 
HD-4027A-9 -40°C to +85°C 


ELECTRICAL CHARACTERISTICS (STATIC) 


HD-4027A-2 
+125°C 
PARAMETER SYM. | MIN. | TYP. | MAX. | MIN. TYP. | MAX. } min, | tye. | max. | UNITS NOTES 
Aube tenraories 3.0 3 4.5 29 V 10 | Vg=1.0 
Alagus) ' 14 15 | 2.25 15 V 5 | Vg=42 
NH 2.9 3 45 3.0 V 10 | Vg=9.0 
0.63 0.5 1 0.33 mA 5 Vo =0.5V 
Output Drive Current 
sGhataa -0.31 -0.25 | -0.5 -0.175 mA 5 Vo =4.5V 
i -0.8 -0.65 | -1.3 -0.45 mA 10 | Vg=9.5V 
Quiescent Device 1 0.005 1 60 UA 5 
Current a 2 0.005 | 2 | 120 | WA 10 
Quiescent Device 5 0.025 5 300 W 
Dissipation/Package 20 0.05 20 1200 W 
ialuttaud , 0.01 0.01 0.05 V 5 
een OL 0.01 0.01 0.05 V 10 
Output Voltage 
| 4.99 4.99 5 4.95 V 5 
mlgnePevel” | VOH f -9.99 999 | 10 9.95 V 10 
HD-4027A-9 


PARAMETER SYM. TYP. MAX. } UNITS | Vpp } NOTES 


1.5 2.25 V9 = 0.8 

VNL a! 
Noise Immunity ae = wy eee 
(All Inputs) : 1.5 2.25 Vo = 4.2 
NH 3 4.5 Vo =9.0 
0.3 1 Vo = 0.5 

D.C. Output Drive Current 
; Vo = 4.5 
P-Channel = - Vo =9.5V 


Quiescent Device 
Current 


Quiescent Device 
Dissipation/Package 


Low Level VOL 


1 wt 
oF Ge ee Le 


Output Voltage 


—_ — 


High Level VOH 


ay 
S 
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| Specifications 


Typical Characteristics 


ELECTRICAL CHARACTERISTICS (DYNAMIC) 
TA = 25°C, Cy = 15pF, Input Rise and Fall Times = 20ns unless otherwise specified. 


ron 4027A-2 HD- a erre a 
PARAMETER SYMBOL TYP. | MAX. TYP. UNITS | Vpp 


tPHL, 150 ce ) 
Propagation Delay Time 150 


10 
Minimum Clock 
Pulse Width 


| Clock 
Rise & Fall Time tCL 


A.C. 
| Set Up Time 
Maximum Clock 1.5 
Frequency (Toggle Mode) 4.5 
on te 


SET & RESET 
OPERATION 
| | , tPHL(R) eal Soe 
P tion Delay Time : 
ropagation Delay Tim tPLH(S) 110 
a 


| Minimum Set and tWH(S) 125 
| Reset Pulse Widths tWL(R) 50 50 120 ns 10 


AMBIENT TEMPERATURE (Tp) = 25°C 
INPUT tp=te= 20ns 


iTheN 


Dissipation Per Device — (Pp) —uW 


Input Frequency (f,) — Hz 


uD 


SEMICONDUCTOR 


A DIVISION OF HARRIS CORPORATION 


HD-4028A 


BCD-to-Decimal Decoder 


5 §6Features Connection Diagram 


CMOS TECHNOLOGY FOR HIGH NOISE IMMUNITY 


3-BIT FFERED 
AND LOW QUIESCENT POWER DISSIPATION Say Reo 
INPUTS DECODED 
@ MSI COMPLEXITY — A COMPLETE BCD TO DECIMAL F eons 
(10F8 


DECODER WITH OUTPUT BUFFERING 
BCD TO DECIMAL OR BINARY TO OCTAL DECODING 


; © 
[ eescrnion 


The HD-4028 is a BCD - decimal decoder or binary to octal 
decoder. Application of BCD at inputs A, B, C, and D will 
result in 1 of 10 outputs being decoded as defined in the truth 
table. Octal code will be decoded at outputs 0 to 7 with a 3- 
bit binary code applied to inputs A, B, and C and input D 
held “low”. An output, when decoded, will be “high” with 
ali other outputs “low”. 


Pactage 


See CMOS Packaging Section 5 for complete package infor- 
mation. This device is available in Ceramic Dual In-Line and 
Flat Packs. 


B BUFFERED 
ath DECIMAL 
INPUTS DECODED 
OUTPUTS 


(1 OF 10) 


oa ~~ OD mM fe WwW HY | © 


Truth Table 


q 
| 


ooeoedoec }-c a°creoc oj; 


Where: 1 = High Level 
0 = Low Level 


See package outline Code 1W and Code 9L. 
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Logic Diagram | 
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Specifications 


ABSOLUTE MAXIMUM RATINGS 


Power Supply Voltage Range, Vpp - Vss -0.5VDC to +15VDC 
Voltage at any Pin Vsg -0.3VDC < Vpin < Vpp +0.3VDC 


Storage Temperature Range -65°C to + 150°C 

Power Dissipation per Package 200mW 

Operating Temperature Range: HD-4028A-2 -55°C to +125°C 
HD-4028A-9 -40°C to +85°C 


ELECTRICAL CHARACTERISTICS (STATIC) 
HD-4028A-2 


300 LA 

600 MA 
1500 uw 
6000 Ww 10 


Quiescent Device 
Current 

Quiescent Device 
Dissipation/Package 


Low Level VOL 


2.5 
10 a 


0.01 


0.01 y 


A ae a 8 svi 
' 15 15 | 2.25 5 | Vg =0.95 
| | NL | 39 3 4.5 10 | Vg=29 
Noise Immunity 
(All Inputs) V 1.4 1.5 2.25 5 Vo = 3.6 
NH 2.9 3 45 10 | Vg=7.2 
0.75 12 0.45 mA Vo =0.5 
D.C.| Output Drive Current 
-0.7 -0.45 -0.32 mA Vg =4.5V 
5 
0 


Output Voltage 


nn 
oo 
— =) 
oom 
_ ae 
con 
oo 


Quiescent Device 
Dissipation/Package 14000 WW 10 
0.01 0.01 0.05 V 5 
Output Voltage 
4.99 5 4.95 | V 5 
High Level 1 VOH | ggg 10 9.95 V 10 


| 4.99 4.99 4.95 5 
mloinvavel: VOW. Jb vg a9 999 | 10 9.95 10 
HD-4028A-9 
+8500 
PARAMETER sym. J MIN. | TYP. | MAX. | min. | TYP. | max. | min.f tye. | max.] UNITS |Vpp] NOTES 
dat 1.5 15 2.25 1.4 V 5 | Vg=0.95 
icine 3.0 3 4.5 2.9 V 10 | Vg=29 
(All Inputs) . 1.4 1.5 2.25 1,5 V 5 Vo = 3.6 
NH 2.9 3 4.5 3.0 V 10 | Vo=7.2 
| 0.35, 0.3 7 0.25 mA 5 | Vo=0.5V 
D.C.| Output Drive Current 
-0.32 -0.22 | -0.9 -0.18 mA 5 | Vg=4.5V 
Bureeent Device 700 LA 5 
Current ia ‘ i 1400 pA 10 
250 25 250 3500 | yw 5 
100 100 | 1000 
4.99 
9.99 


Specifications (continued) 


ELECTRICAL CHARACTERISTICS (DYNAMIC) 
Ta = 25°C, Cy = 15pF, Input Rise and Fall Times = 20ns unless otherwise specified. 


Ses HD-4028A-9 


tPHL, 250 480 250 700 ns 5 
Propagation Delay Time 100 180 100 990 10 
A.C. tTHL 60 150 
a] et 
Cj 5 


Input Capacitance 5 pF Any tnput 


HD-4029A 


Presettable Up/Down Counter 


RIS 
SEMICONDUCTOR 


A CAVISION OF HARRIS CORPORATION 


Features | Connection Diagram 


CMOS TECHNOLOGY FOR HIGH NOISE IMMUNITY 
AND LOW QUIESCENT POWER DISSIPATION 


MSI COMPLEXITY — A 4-BIT COUNTER WITH 
ASSOCIATED CONTROL AND CARRY “LOOK” AHEAD 
CIRCUITRY 


FUNCTIONAL FLEXIBILITY — BINARY/BCD DECADE, 
UP/DOWN COUNTING, MULTI PACKAGE SYNCHRONOUS 
OR RIPPLE OPERATION 


LOADABLE TO ANY DESIRED STATE 


The HD-4029 is a four stage counter capable of counting up 
or down in either binary or BCD decade modes. Levels pre- 
set on the Jam inputs are loaded into the counter asynchro- 
nously with the clock when the Preset Enable input is “high”. 
“Look ahead” carry capabilities are provided to facilitate 
high speed operation where two or more HD-4029's are 
used in parallel. 


The counter toggles one count on the positive going clock 
input when the carry input and preset enable inputs are 
“low’’. If either carry input or preset enable are “high” 
clocking ts inhibited. 


The carry out signal is normally high, going low for one 
clock cycle under the following conditions providing the 
Carry Input signal is low: 


The counter has reached its maximum count tn the 
“Up” mode. 


The counter has reached its minimum count in the 
“Down” mode. 


The carry input signal functions as a clock enable permitting 
the counter to toggle only when “low”. If the carry input 
is not used it must be tied to Voss. 


Operating modes for the HD-4029 are selected as follows: 
Binary/Decade input “high’’ Binary Counter 
Binary/Decade input “low” Decade Counter 
Up/Down input “high” “Up” Counter 
Up/Down Input “low” “Down” Counter 


See CMOS Packaging Section 5 for complete package infor- 
mation. This device is available in Ceramic Dual In-Line and 
Flat Packs. 


See package outline Code 1W and Code 9L. 


CLOCK 


JAM INPUTS 
PRESET 
ENABLE ; 2 3 4 Vop 
(1) (4) (42) (13) (3)-(16) 


CARRY IN 
(CLOCK . 
ENABLE) (6) Q} 


BINARY/ (11)Q2 
DECADE 


(14)03 


UP/DOWN 


2)04 


NC — No Change 
TE — Toggle Enable 
X — Don't Care 


NC — No Change 
TE — Toggle Enable 
X — Don't Care 


CONTROL | LOGIC 
INPUT | LEVEL ACTION 
BIN/DEC 1 | BINARY COUNT 
(B/D) 0 | DECADE COUNT 
UP/DOWN UP COUNT 
(U/O) DOWN COUNT 
PRESET 
ENABLE JAM IN 
(PE) NO JAM 


NO COUNTER 
ADVANCE AT POS 


CARRY IN CLOCK TRANSITION 


(Cl) 
(CLOCK 


ADVANCE COUNTER 
ENABLE) 


AT POS CLOCK 
TRANSITION 


(7) CARRY OUT 


| Specifications 


ABSOLUTE MAXIMUM RATINGS 
Power Supply Voltage Range, Vpp - Vss 
Voltage at any Pin 


-0.5VDC to+15VDC 


-65°C to +150°C 
200mW 

-55°C to +125°C 
-40°C to +85°C 


Storage Temperature Range 
Power Dissipation per Package 
Operating Temperature Range: 


HD-4029A-2 
HD-4029A-93 


Vss -0.3VDC <Vpjp < Vpp +0.3VDC 


ELECTRICAL CHARACTERISTICS (STATIC) 


— 
-< 
“0 


a 5 =i 3 
pe) BB BE) << <<[5 


PARAMETER SYM. MAX. | UNITS | Vop 


Input Leakage head P 
y 1.5 1.5 2.25 1.4 
rer . NL 3 3 4.5 2.9 
| Noise Immunity 
(All Inputs) 1.4 1.5 2.25 | 1.5 
VNH 29 3 4.5 3.0 


So 
aN) 
No co 


N-Channel 


D.C.| Output Drive Current 


—d 


P-Channel 


Quiescent Device 
Current L 
Quiescent Device 
Dissipation/Package 


Low Level VOL 


i 
oO 
i=) 
> 
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Output Voltage 


| | 4.99 | | 499 | 5 4.95 V 5 
man cever |, YOH- if 199 999 | 10 9.95 | ov 10 
HD-4029A-9 
ae a ee ee, +85°C 
PARAMETER | SYM. MAX Typ. | max. | min. | Typ. | max. | UNITS | Vpp 


Input Leakage 


| Noise Immunity 
(All Inputs) 


ee 2.9 
1.5 
3.0 

0.8 0.16 

0.3 1.2 0.24 


3 5 
i =<] =<[5 


33 
>> 


oo 


WR 
> 


N-Channel 


S° 
=— © 
own 


0.04 0.16 0.03 
0.16 0.64 0.13 
-0.06 | -0.24 -0.05 
-0.1 -0.4 -0.08 

-0.12 -0.02 
-0.2 -0.04 


Output Drive Current 


P-Channel 


me < 
= 
= 
t 1 t 1 
eo/9° 
oo =_— © 
~~ > ~J 


Low Level VOL 


: mA 
Quiescent Device 50 700 MA 
Current L 100 1400 | yA 
Quiescent Device 2.5 250 3500 EW 
Dissipation/Package 10 1000 14000 |} ww 


Output Voltage 


t 1 
— be eS 
co Tae No 


oS 
to to 
© Oo 


High Level VOH 


NOTES 


Any Input 


Vo = 0.8 
Vo = 1.0 


Vo = 4.2 
Vo = 9.0 


Vo = 0.5 
Vo = 0.5 


Vo = 0.5 
Vo = 0.5 


Vg =4.5 
Vo = 9.5 


Vg = 4.5 
Vg =9.5 


NOTES 


Any Input 


Vo = 0.8 
Vo = 1.0 


Vo = 4.2 
Vo = 9.0 


Vo = 0.5 
Vo = 0.5 


Vg = 0.5 
Vg = 0.5 


Vo =45 
Vo = 9.5 


Vg = 4.5 
Vg =9.5 


0 
Outputs 


Carry 
Output 


0 
Outputs 


Carry 
Output 


] 
Outputs 


Carry 
Output 


0 
Outputs 


Carry 
Output 


Specifications (continued) 


ELECTRICAL CHARACTERISTICS (DYNAMIC) 
Ta = 25°C, Cy = 15pF, Input Rise and Fall Times = 20ns unless otherwise specified. 


HD-4029A-2 7 HD-4029A-9 
PARAMETER SYMBOL MIN. MAX. MAX. | UNITS | Vop 


TYP. 
CLOCKED 
OPERATION 
Q Outputs tPLH 115 230 
Propagation Delay Time 
Carry Output 300 
200 


325 1300 ns 5 
115 460 ns 10 


425 
150 


1700 ns 5 
600 ns 10 


100 
50 


400 ns 5 
200 ns 10 


—~ 
< 
~~ 


Transition Time 


c 0 400 200 800 ns 5 
aye eee 100 | 200 100 | 400 ns 10 
Minimum Clock 200 340 200 500 5 
Pulse Width 100 170 100 250 | 10 
Clock 15 US ) 
Rise & Fall Time 15 Us 10 
325 1300 ns 5 
au ik 
Maximum Clock 2.5 MHz 5 
Frequency 5 MHz 10 
“ PRESET ENABLE 
325 1300 ns 5 
Q Outputs 115 | 460 ns 10 


Propagation Delay Time 


425 
150 


1700 ns 5 
Carry Output 600 ns 10 
660 
320 


—_ 
oC 


325 
115 


1300 ns 5 
460 ns 10 


Preset Enable 
Removal! Time 


CARRY INPUT 
Propagation Delay Time 
(PHL. 175 | 360 175 | 700 ns 5 
see PLM 50 100 50 «| 200 ns 10 


BINARY/ 
DECADE 
930—{>o 


ime | > 
PRESET 
ENABLE 


CARRY 
iN 

50 
(CLOCK 
ENABLE) 


UP/DOWN 


1590 rT) 


CLOCK 


Waveforms 


CLOCK (CL) PU 
mmo SEE - 


UP/DOWN 
BINARY/ DECODE 


mea EEE EEE 
AREOLEUEUAUOAUEOTEBIAEE 


CARRY ate 


COUNT |} 5] 6{ 7] 8j 9 410) 11)12]13]14)15)9]}8)7) 6/5) 4) 3)2)1]0] 0415 


PRESET ENABLE =. RE REE EE = 

SEE Eee 
» ECE 
ae 5s sw Co aa 


HHHEHE Seseeesans9 


CU THE Ur 


se Senn A 


CARRY OUT ae ee ae es ee el Ee Oe a A ee 


PPP ES 
won —- 


COUNT | 0) 1) 2]/3)41/5)6])7)8}/9)8]7;6];5;4}) 3] 2)1/0;0}9{ 647 


Typical Characteristics | 
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105 a ee ee ee ee 
2 ES SS SS a Se eo A Se A i os a aS a A ore 
= Es EE 0 2 eee eee SS 2 ee ee ee 2 
ce tan eh 2 ee ee a eae A He 
6 oj ji ft tit | ft de 
& EE 0 2 2 ee ee | ti "20D 44 ee 
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Input Clock Frequency (fc) — kHz 
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SEMICONDUCTOR 


A DIVISION OF HARRIS CORPORATION 


HD-4030A 


Quad Exclusive ‘‘OR’’Gate 


@ POWER SUPPLY OPERATING RANGE +3VDC TO 


+15VDC 
See CMOS Packaging Section 5 for complete package infor- 


@ NOISE IMMUNITY TYPICALLY 45% OF SUPPLY mation. This device ts available in Ceramic Dual {n-Line and 
VOLTAGE | Flat Packs. 


@ SINGLE POWER SUPPLY OPERATION See package outline Code 1U and Code 9V. 


@ EFFECTIVE STATIC CHARGE PROTECTION 


| INPUTS OUTPUT 
HD-4030 is a small scale CMOS integrated circuit providing 
the system designer with basic gate building blocks for 
configuring more complex logic functions. The CMOS 
technology and design parameters employed result in low 
quiescent power consumption, high noise immunity, nearly 
symetric output rise and fall times and wide power supply 
Operating range. 


LOGIC “1” —= Von 


LOGIC “0” —® Veo 


ee 


Vss iia 
7 B ! OUTPUT 
in 
: Vss 


INPUT 
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Specifications 


ABSOLUTE MAXIMUM RATINGS 
Power Supply Voltage Range, Vpp - Vss 
Voltage at any Pin 
Storage Temperature Range 
Power Dissipation per Package 
Operating Temperature Range: 


HD-4030A-2 
HD-4030A-9 


ELECTRICAL CHARACTERISTICS (STATIC) 


-0.5VDC to +15VDC 

Vss -0.3VDC < Vpjn< Vpp +0.3VDC 
-65°C to +150°C 

200mW 

-55°C to +125°C 

-40°C to +85°C 


HD-4030A-2 
ee +1250 CONDITIONS 
ee oe ee ee a 
Input Leakage 
ee ee ee EE 
V 1.5 1.5 | 2.25 1.4 V VoL < .95VDC 
Noise Immunity NLT 30 3.0 | 4.5 2.9 V Vat <2.9VDC 
Clock, Data Inputs 
See Note 1 Vy 1.4 1.5 | 2.25 1.5 V Vou 2 3.6VDC 
NH | 99 3.0 | 4.5 3.0 V Vow > 7.2VDC 
y | V ViH= VoD 
OL V Igo = OA 
Output Voltage | 
y 4.99 4.99 4.95 V ViL=Vss 
OH | 9.99 9.99 9.95 V Ip = 0A 
Quiescent Power | 30 LA 5 
Supply Current 60 LA 10 
L = 
Output Drive | 1.2 | 24 mA VoL = .5VDC 
Current -.3 | -.6 -.21 mA Von = 4.5V0C 
-.65 | -1.3 -.45 mA Von = 9.5VDC 
Input Capacitance | 5 pF 
HD-4030A-9 
-40°C +259C +85°C CONDITIONS 
PARAMETER | SYM. | MIN. TYP. | MAX. 9 MIN. | TYP. | MAX. | MIN TYP. UNITS} Vpp| = NOTES 
1 A OO 
Input Leakage 
ee ee 
V 1.5 | ; 1.5 | 2.25 1.4 V VoL < .95VDC 
Noise Immunity NL] 39 30 | 45 2.9 V VoL <2.9V0C 
Clock, Data Inputs | 4 
See Note 1 V 1.4 1.5 | 2.25 f 1.5 V VoH 2 3.6V0C 
NH | 29 3.0 | 4.5 3.0 | i ov VoH > 7.2V0C 
V ViH = VoD 
V 
D.C. Output Voltage — 
Vou 4.99 4.99 4.95 V ViL=Vss 
f 9.99 9.99 9.95 V lo = 0A 
Quiescent Power 70 MA 
Supply Current 140 LA 
ine 35 3 1.2 20 Voi = .5SVDC 
Output Drive 10 6 2.4 5 Voi = .5VDC 
euNmen 21 -15 | -6 12 | mA Von = 4.5V0C 
-.45 -.32 | -1.3 ~.25 mA VoH = 9.5VDC 
Input Capacitance 5 : pF 


Specifications (continued) 


| ELECTRICAL CHARACTERISTICS (DYNAMIC) 
TA = 25°C, CL = 15pF, Input Rise and Fall Times = 20ns unless otherwise specified. 


= i 9 
PARAMETER 


Propagation Delay 


200 ns 
: 40 ns Ref. to Switching 
Time Definitions 
80 Ta = 259C 
30 
Transition Time 
ns 5 


bh 
i 7 


NOTE: 1. VH. VNL is defined as the maximum voltage change from an ideal ‘'1’’ or “0” input level that the 
circuit will withstand before producing an output state change. 


TYPICAL PROPAGATION DELAY TYPICAL PROPAGATION DELAY 
vs. SUPPLY VOLTAGE vs. LOAD CAPACITANCE 


lor) 


> on 


Propagation Delay (ns) 


Voo = (Volts) 


TYPICAL PROPAGATION DELAY 
vs AHEIENT TEMPERATURE TYPICAL POWER DISSIPATION 
vs. INPUT FREQUENCY 


NEEEEn 


Dissipation per Gate 
{uW) 


ae 
SPSL REARE 
am 


PULSE 
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SEMICONDUCTOR 


A DIVISION OF HARRIS CORPORATION 


HD-4035A 
4 Stage with J-K Input and 
True/Complement Output Shift Register 


@ CMOS TECHNOLOGY FOR HIGH NOISE IMMUNITY/ 
LOW QUIESCENT POWER DISSIPATION 


@ FULLY STATIC OPERATION 
@ J-K SERIAL INPUTS ON FIRST STAGE 
@ PARALLEL/SERIAL INPUT CONTROL 
@ TRUE/COMPLEMENT OUTPUT CONTROL 
@ BUFFERED OUTPUTS 


01/01 
TRUE/COMP. 


TOP VIEW 


1 
2 
3 
4 
5 
6 
7 
8 


The HD-4035 is a four stage shift register capable of parallel 
input, serial input via J-K inputs and parallel output. 


Data entry mode is controlled by the parallel/serial input. 
With P/S high, data is entered via the parallel inputs on the 
positive clock transition. Serial data is entered on the 
positive going clock with P/S low. 


The True/complement input, when high, results in display of 
the true contents of the register at the outputs. When T/C is 
low, the complement of the register data is displayed. 


The reset input, when high, asynchronously resets all four 
flip-flop stage. 


See CMOS Packaging Section 5 for complete package infor- 
mation. This device is available in Ceramic Dual In-Line and 


See package outline Code 1U and Code 9V. 


Features Connection Diagram 


Circuit Diagram 


PARALLEL . g 
PARALLEL INPUT -1 & 


SERIAL 70 > 
CONTROL (P/S) a; 7 trey trey y teh y 


NPUT TO OUTPUT IS K be lee be 

| : 2 : Ei Es ; EF a . 

1 A) A BIDIRECTIONAL LOW IMPEDANCE > > > > 
WHEN CONTROL INPUT 1 IS “LOW” 60 CLOCK 


AND CONTROL INPUT 21S “HIGH” |>c 
IN | tg OUT ob) AN OPEN CIRCUIT WHEN CONTROL 
INPUT 11S “HIGH” AND CONTROL aceey 
INPUT 21S “LOW” 5O > O a> 


PI-20 10 PI-3 O11 PI-4O 12 


2 *TG = TRANSMISSION GATE 
TRUE/COMPLEMENT 
C) 


(T/C) 


a é a 
a — ae 
TERMINAL NO. 16=Vpp P/S = 0 = SERIAL MODE © ¥ ¥ e 
TERMINAL NO.8 =GND T/C =1= TRUE OUTPUTS 
03 O14 


Specifications 


; 


ABSOLUTE MAXIMUM RATINGS 


Power Supply Voltage Range, Vpp - Vss_ - | -0.5VDC to +15VDC 
Voltage at any Pin Vsg -0.3VDC < VPin < Vpp +0.3VDC 
Storage Temperature Range | ~65°C to +150°C 


Power Dissipation per Package 200mW 
Operating Temperature Range: HD-4035A-2 : -559C to +125°C. 
~HD-4035A-9 -40°C to +85°C 


ELECTRICAL CHARACTERISTICS (STATIC) 


HD-4035A-2 { 
+1250C : 
PARAMETER sym. | MIN. | TYP. | MAX. | MIN. | TYP. | MAX. ] MIN. | TYP. | MAX. | UNITS] Vpp | NOTES 
Cc ces en I ee | a ee 
VL 1.5 1.5 2.25 1.4 ; Vv Vg =0.8V 
Noise Immunity 3 3 4.5 2.9 V Vo=1V 
mieinputy ° 14 15 | 225 15 V Vo =4.2V 
NH | 29 3 45 3 V Vo =9V 
0.01 0.01 0.05 V 
Output Voltage 
4.99 4.99 4.95 V 
Quiescent Device , 0.3 300 LA 
D.C. | Current L 0.5 600 | yA 
Quiescent Device 25 25 1500 LW 
Dissipation Package 100 100 6000 Ww 
Output Drive Current | 
P-Channel -0.31 -0.25 -0.5 -0.17 mA V9 =4.5V 
r -0.81 ~0.65 | -1.3 -0.45 mA Vo = 9.5V 
Input Capacitance Cj 5 pF 


Any Input 


HD-4035A-9 


A 
1.5 1.4 V Vo = 0.8V 
miSt | pee, pe | pede fies 
Noise Immunity 
(All Inputs) 15 15 V Vo =4.2V 
VNH | 3 3 V Vo =9V 
0.01 0.01 0.05 V 
Output Voltage 
: . 2 V 
pel ome [mle] | fasted [ast | [eta 
Quiescent Device 700 A 
Current L 1400 as 


N-Channel 


035 | 1 0.24 Vo = 0.5V 

085 | 25 0.59 Vo = 0.5V 

0.2 -0.18 | -05 0.12 mA Vo = 4.5V 

-0.56 -0.45 | -0.31 -0.31 | mA Vg =9.5V 
: 5 pF 


Output Drive Current 


P-Channel 


Quiescent Device 
Dissipation Package 
C 


Input Capacitance Any Input 


_ Specifications (continued) 


ELECTRICAL CHARACTERISTICS (DYNAMIC) 


Ta = 25°C, Cy = 15pF, Input Rise and Fall Times = 20ns unless otherwise specified. 


HD-4035A-2 HD-4035A-9 © 
MAX. 


PARAMETER SYM. 


500 
200 


200 
100 


J/K Lines 
Setup Time 


Parallel-In Lines 


Maximum Clock f 
Frequency CL 


RESET OPERATION 


— 
~< 
73 

_ CO 

oo Ww 

na 


NR 
Nn 


En | 


500 
200 


Propagation Delay Time 


ss ~ 


Minimum Reset tWL,. 200 400 200 500 ns 
Pulse Duration tWH 100 175 100 200 ns 10 


196 GREET CG CEG GM Ge RE EE ET eee Ge 
AMBIENT TEMPERATURE (Tq) = 25°C J+} | 1 | 1 OT OTT 
ALTERNATING “0” Pe aah vgs ean 

5 [AND “1” PATTERN Se et (sO Da i 
= as a SS SO Eo A 
) ead es ee ee 
a as es) Le rey Se 
ao 10 Saas 0 oe DD = 
— eee! EE PD OS OP hs Pc] 
— ies >. a 0 4 eee eee ee 
g Cie ee i Ee ae oe ae Ps Se al Be eae ee ee 
Ee 13 i or er ee ee Vel-At tit | ot ty 
€ SSP SSAA (SER Gd Gl GEMEGAS 97S GENS HEM "a CP” cc RRR GG Seat Gs NS SN CR Oe 
= -__f _} | | | (at a 2 Gs ee TE ES TE 
& ee ee. ae ee ai ee ee Shee ee eee 
cE a GO gO CR a SOS 
rm a A SS oe AT a ot TS A CS ROS cal ASSN CRRSGESN GE CD 
@ 4} __} fo 2 ee eee a ae ee 
3 (ane. F aod ee ee ee ee ee ee 

a os es Oe Oe se OS ee 

"AEP AI LE GEE ES ATR (SP (EAE: TG) SS) GT NE PG DEORE GE ST 
pp 
| | —— LOAD CAPACITANCE (C, ) = 15pF 
ie ae 1 a el peed ee 

re ee ee ee : | | 


Input Clock Frequency (fe) )—kHz 
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SEMICONDUCTOR 


& DIVISION OF HARRIS CORPORATION 


HD-4040A 


12-Stage Ripple-Carry Binary Counter/Divider 


@CMOS TECHNOLOGY FOR HIGH NOISE IMMUNITY/ 
LOW QUIESCENT POWER DISSIPATION 


@MS! COMPLEXITY— 12 COUNTER STAGES WITH See CMOS Packaging Section 5 for complete package infor- 
INPUT PULSE SHAPING AND mation. This device is available in Ceramic Dual In-Line and 


OUTPUT BUFFERING CIRCUITRY Flat Packs. 
@FULLY STATIC OPERATION See package outline Code 1W and Code 9L. 
@BUFFERED INPUTS AND OUTPUTS 
@LOW POWER TTL COMPATIBLE 


The HD-4040 is a 12-bit ripple carry binary counter. The 
counter incorporates input pulse shaping, buffering on the 
outputs of all 12 stages, and reset capabilities. A “high’’ on 
the reset input returns the counter to the “zero’’ state. The 
counter increments on the negative going input transition. 


12 STAGE 
RIPPLE COUNTER 


97 6 5 3 2 4 13 12 14 15 1 
Q; O27 Q3 Qq Os Og Q7 Og Og 010 All AI2 


12 BUFFERED OUTPUTS 


a2 1—-le 16 Vop or. 


Q6 2 15 Q11 0 INPUT PULSE 
a5 3 14 010 RESET "nO > I> a 
Q7 4 13 08 Q4 OUT = (04) (CLR) 
: : ; 
TOP VIEW 6 é b> : 
Q4 5 12 a9 » 
O) () 1 
02 7 10 9 \/ ro 2 
' STA 
Vss_ 8 9 Q1 


STAGE 1 


@ R= HIGH DOMINATES (RESETS ALL SIZES) 
4 ACTION OCCURS ON NEGATIVE GOING 
TRANSITION OF INPUT PULSE. 


Specifications 


ABSOLUTE MAXIMUM RATINGS 


Power Supply Voltage Range, Vpp - Vss 
Voltage at any Pin 


Storage Temperature Range 
Power Dissipation per Package 


Operating Temperature Range: HD-4040A-2 


-0.5VDC to +15VDC 

Vss -0.3VDC < Vpin < Vpp +0.3VDC 
~65°C to + 150°C 

200mW 

~55°C to +125°C 


HD-4040A-9 
ELECTRICAL CHARACTERISTICS (STATIC) 


HD-4040A-2 


-40°C to +85°C 


PARAMETER | SYM. | min. | TYP. | MAX. | min. | Typ. | MAX. | Min. | Typ. | max. | UNITS | Vpp | NOTES 
Input Leakage | oh P| || tT 
1.5 1.5 2.25 1.4 V Vo =0.8 
VNL ae et tes ete : 
Noise Immunity 3 3 4.5 2.9 V Vo= 
(All Inputs) ' 1.4 15 2.25 1.5 V Vo = 4.2 
NH | 29 3 4.5 3 V Vo=39 
0.01 0.01 0.05 V 
D.C. Output Voltage 
4.99 4.99 4.95 V 
0.18 | 0.36 0.125 mA Vo =0.5 
Output Drive Current ? 
SRachat 15 | -0.125 | -0.25 -0.085 mA Vg =4.5 
3 | -0.25 | -0.5 ~0.175 mA Vo =9.5 
| Quiescent Device 15 900 HA 
Current : 25 1500 | wA 
Quiescent Device p 75 2.5 75 4500 f> uw 5 
Dissipation/Package D 250 10 250 15000 | Ww 10 
HD-4040A-9 
+259C +85°C 
PARAMETER | SYM.{ MIN. | TYP. | MAX. | min. { Typ. | max. | min. | Typ. { MAX. | UNITS | Vop | NOTES 
1.5 2.25 14 V Vo =0.8 
VNL |) tee MET 
Noise Immunity 3 4.5 2.9 i Yor 
| (All Inputs) 2.25 1.5 V Vo = 4.2 
VNH | 4.5 3 V Vo=3 
0.01 | 0.01 0.05 V 
Output Voltage : 
4.99 4.99 4.95 V 
High Level VOH 9.99 | {| [ap ay Ain nn 
| 0.21 0.18 | 0.36 Vo = 0.5 
N-Channel IpN : 
Output Drive Current eff ee ay [sy ffm ie ne 
ee ete -0.145 -0.125 mA Vo =45 
-0.29 -0.25 mA | Vp =9.5 
Quiescent Device 1 700 LA | 
Current L 1400 | WA 
Quiescent Device p 250 5 250 3500 pW 5 
Dissipation/Package D 1000 20 1000 14000 | WwW 10 
[ee 


Specifications (continued) 
ELECTRICAL CHARACTERISTICS (DYNAMIC) 


Ta = 25°C, Cy = 15pF, Input Rise and Fall Times = 20ns unless otherwise specified. 


HD-4040A-2 HD-4040A-9 


PARAMETERS | SYMBOL | UNITS 


| MIN. | MINS Voo | 
INPUT PULSE | | 
{PHL, | 450 | 900 450 | 950 | 5 | 
tPLH 225 | 450 225 | 475 10 | 


OPERATION 
Propagation Delay Time 


350 | 
175 
500 a 
Input Pulse 
Rise & Fall Time | 
Max. Input | 
Pulse Frequency | 


RESET OPERATION 


Propagation Delay Time 


Minimum Reset 


Pulse Width 

NOTES: 1. Measured from the 50% level of the negative clock 2. Maximum input rise or fall time for functional 
edge to the 50% level of either the positive or nega- operation. 
tive edge of the Q1 output (pin 9); or measured from 3. Measured from the positive edge of the reset 
the negative edge of Q1 through Q11 outputs to the Pulse to the negative edge of any output 


positive or negative edge of the next higher output. ~ (Q1 to Q12). 


SEMICONDUCTOR 


A DIVISION OF HARRIS CORPORATION 


HD-4042A 


Quad Clocked "‘D"’ Latch 


The HD-4042 is a Quad Clocked “D” latch featuring clock 
CMOS TECHNOLOGY FOR HIGH NOISE IMMUNITY/LOW polarity control and buffered complementary outputs. The 
QUIESCENT POWER DISSIPATION clock polarity contro! input is used to select the clock level 
CLOCK POLARITY CONTROL which transfers ERO present at the data inputs into 
the latches. For a “low” on the polarity input, data is 
COMPLEMENTARY OUTPUTS transfered when the clock is “low”. When the polarity input 


LOW POWER TTL COMPATIBLE is “high”, data transfers when clock is “high”. The latch 
contents will follow the data input if the proper enabling 
clock level is present. 


See CMOS Packaging Section 5 for complete package infor- 
mation. This device is available in Ceramic Dual In-Line and 


aa Flat Packs. 


Q1 See package outline Code 1W and Code 9L. 
a1 
D1 
TOP VIEW 
CLOCK 
POLARITY 
D2 


Vss 


D} 40 | O2 01 
z O3 0; 

D2 7 O O 10 Q2 
x O39 Q 

| D3 130 O11 03 
7 O 12 Q3 


CLOCK 50 


CLOCK 5Q© 


POLARITY 6&0 


Vop Vss 
16 8 


| 
I 
i 
l 
| 
| 
| 
l 


POLARITY so————_ it % _ 
i P 


Specifications 


ABSOLUTE MAXIMUM RATINGS 
Power Supply Voltage Range, Vpp - Vss 
Voltage at any Pin 


Storage Temperature Range 
Power Dissipation per Package 
Operating Temperature Range: HD-4042A-2 


HD-4042A-9 


ELECTRICAL CHARACTERISTICS (STATIC) 


PARAMETER _| SYM. | MIN. | TYP. | MAX. | MIN. | TYP. | MAX. | MIN. | TyP. | MAX. | UNITS | Vpp 

Input Leakage SD DD ee 
Gai 15 15 2.25 

Noise Immunity 3 3 as 

(All Inputs) 14 15 725 V 
VNH | 99 3 45 V 

0.01 0.01 0.05 
Output Voltage 
4.99 4.99 4.95 

Output Drive Current 

Quiescent Device 1 0.005 1 

Current L 2 0.005 2 at 

Quiescent Device p 5 0.025 5 300 

Dissipation/Package 0 20 0.05 20 1200 a 

HD-4042A-9 


me) 


PARAMETER 
Input Leakage 


Y 


— 


< 
2 
- 
> en 


” 
< 
7 


Noise Immunity 
(All Inputs) 


< 
= 
x= 
Si 
oOo > 


Low Level VOL 
Output Voltage 
High Level VOH 


N-Channel 
Output Drive Current 
P-Channel 


Quiescent Device 
Current 


fon) 
~) 
> 
ae ne O° = 
oO 4 mean 
Soa|loo oo = 
— ==) 
Eo 
ont cme 


Quiescent Device 
Dissipation/Pack age 


aan 
[ol ©: 
gR| & 


-0.5VDC to +15VDC 


Vss -0.3VDCS Vpin S 


-65°C to +150°C 
200mW 

-559C to +125°C 
-40°C to +85°C 


MAX. | UNITS | Voo | 


i) 
an 


140 MA 
280 LA 
700 pw 
2800 Ww 


—_— at — 


_~ 
S 


Vpp +0.3VDC 


NOTES _ 
Any Input 


Vo = 0.95 
Vo =2.9V 


Vg =3.6 
Vo =7.2 


Vo = 0.5V 
Vo = 0.5V 


Vo = 4.5 
Vo =9.5 


NOTES 
Any Input 


Vo = 0.95 
Vg =29 


Vo = 36 
Vo =7.2 


Vg = 0.5 
Vg = 0.5V 


Vg =45 
Vg =9.5 


ELECTRICAL CHARACTERISTICS (DYNAMIC) 


Specifications (continued) 
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HD-4042A-9 


MAX. | MIN. | TYP. UNITS 
150 | 300 150 | 400 
15 125 15 200 


HD-4042A-2 


SYMBOL | MIN. | TYP. 


Propagation Delay Time 


Vop 


PARAMETER 


tWL, 175 250 175 350 
tWH 50 75 50 175 


200 
100 


tTHL. 
'TLH 


Transition Time 


5 
10 


Us 
Us 


50 50 125 
25 25 60 


15 
5 


trCL 
tfCL 


Minimum Clock 
Pulse Width 
Rise & Fall Time 


Cleok 


Set Up Time 


pF 


5 


Input Capacitance 


istics 


Typical Character 


TO 
TT NA 
HN 
NUE 
RN 


Tit Tt i TT A TT 
Tt TT TN AN 


HIRI RANe Ie 


rt ef tee NINE 


MONO OICT NIRA 


eon a! = 7s 


— (Og) adiaag/uonedissig samog 
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A NN 


Clock Frequency (f¢_)— Hz 


ms 

ms 
| 

vt 


SEMICONDUCTOR 


A DIVISION OF HARRIS CORPORATION 


at 


HD-4043A 
HD-4044A 


Quad Three-State R/S Latches 


The HD-4043 and HD-4044 types are respectively Quad 
Cross-Coupled Three State NOR Latches and Quad Cross- 
Coupled Three State NAND Latches featuring separate set 
and reset inputs for each latch, and a common enable input. 


@ CMOS TECHNOLOGY FOR HIGH NOISE IMMUNITY/ 
LOW QUIESCENT POWER DISSIPATION 


Application of a “high” to the enable input allows the latch 
“Q” outputs to propagate to their respective output pins. 
A “low” on the enable input results in a high impedance 
between the latch “Q” outputs and the output pins. 


See CMOS Packaging Section 5 for complete package infor- 
mation. This device is available in Ceramic Dual In-Line and 
Flat Packs. 


See package outline Code 1W and Code 9L. 


@ THREE STATE OUTPUTS 


@ INDIVIDUAL SET AND RESET INPUTS FOR EACH 
LATCH 


@ COMPATIBLE WITH LOW POWER TTL 


@ NOR GATE AND NAND GATE LATCHES FOR DESIGN 
FLEXIBILITY: 


Connection Diagrams 


HD-4043 NOR LATCH HD-4044 NAND LATCH 


16 Vop 16 Vop 


4 Ry 4 
1 4O ()2 Q4 1" O C1) 13 Q4 
$2 6© af R2 gO ae 
2 2 
$3.12 OC R3 12C 
()10 O23 r—O 10 03 
R3 110 $3. 110 


S4 140 1 04 Rg 14© 
Ry 18C 


ENABLE 5© O 13 NC ENABLE 5(© O) 2 NC 


8 Vss 8 Vss 


Specifications 


ABSOLUTE MAXIMUM RATINGS 


Power Supply Voltage Range, Vpp-Vss 
Voltage at any Pin 


Storage Temperature Range 
Power Dissipation per Package 
Operating Temperature Range: 


HD-4043A-2 / HD-4044A-2 
HD~-4043A-9 / HD-4044A-9 


-0.5VDC to +15VDC 

Vss -0.3VDC < Vpin < Vpp +0.3VDC 
~65°C to +150°C 

200mW 

~55°C to +125°C 

~40°C to +85°C 


ELECTRICAL CHARACTERISTICS (STATIC) 


HD-4043A-2 / HD-4044A-2 


55°C +1250C 
VNL 1.5 1.5 2.25 1.4 V 5 Vo = 0.95 
sicics tannin 3 3 4.5 2.9 V 10 | Vg=29 
(All Inputs) . 14 15 | 2.25 15 V 5 | vg=36 
NH | 29 3 45 3 V 10 | Vg=7.2 
; 0.25 0.2 0.5 0.14 mA 5 Vo = 0.5V 
icdepah jon fae | | [a wel | Lee Vo =0.5 
Output Drive Current 
: -0.22 0.175 | -0.12 mA 5 Vo = 4.5 
Quiescent Device 1 0.005 1 60 MA 5 
Current L 2 0.005 2 120 uA 10 
Quiescent Device 5 0.025 5 300 WwW 5 
Dissipation/Package 20 0.05 20 1200 yuW 10 
0.01 0.01 | 0.05 V 5 
Output Voltage 
; 4.99 4.99 5 4.95 V 5 
High Level =) VOH | ggg 999 | 10 9.95 V 10 
HD-4043A-9 / HD-4044A-9 
-40°C 3 +25°C +85°C | 
PARAMETER SYM. | MIN. | TYP. MAX. | MIN. | TYP. MAX. | MIN. | TYP. MAX. UNITS Vpp NOTES 
Noise Immunity 3 3 4.9 2.9 V Vo =2.9 
(All Inputs) : 15 | 2.25 1.5 V Vo =3.6 
NH 3 4.5 3 V Vg=7.2 
: 0.12 0.1 0.09 mA Vo =0.5 
Output Drive Current 
-0.09 -0.08 mA 5 | Vg=4.5 
Quiescent Device ; 0.01 10 140 MA 
Current L 0.02 20 280 | WA 
Quiescent Device 50 700 BW 
Dissipation/Package 200 2800 pW 
0.01 0.01 ‘ V | 
Output Voltage : , 
4.99 4.99 5 4.95 V 5 
High Level | VOH | gag 9991 10 9.95 V 10 
m 


Specifications (continued) 


ELECTRICAL CHARACTERISTICS (DYNAMIC) | : 
Ta = 25°C, Cy = 15pF, Input Rise and Fall Times = 20ns unless otherwise specified. 


HD-4043A-2 HD-4043A-9 
HD-4044A-2 HD-4044A-9 


PARAMETER | SYMBOL mw. [ove | wax. | wn | ve. | wax | vas | Yop 
. a L. 175 350 175 400 
Transition Time 'THL. rane 250 
tTLH 100 125 
Minimum Set and tWH(Ss), 80 200 
Reset Pulse Width tWH(R) 40 100 
5 


Input Capacitance 


*« Open Circuit — 


* Open Circuit 
+ No Change 
4A Dominated by R = 0 Input 


+ No Change 
4 Dominated by S = 1 Input 
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TEMPERATURE (T,)=25°C 


109 


104 


| 


ih 


NT TT 
TOON 


Power Dissipation/Device (Pp) — uW 


10 eal 
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Output Frequency — Hz 
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HD-4049A 
HD-4050A 


Hex Buffer/Converters 


@ CMOS TECHNOLOGY FOR HIGH NOISE IMMUNITY/ 
LOW QUIESCENT POWER 


w 


@ DRIVE CAPABILITY FOR 2 TTL LOADS @ Veg = 5V 


nn 


YYYYYY 


@ SINGLE POWER SUPPLY OPERATION 


@ DIRECT PLUG IN REPLACEMENT OF THE 4009 
AND 4010 


Description 


9 


—h 
—_ 


The HD-4049 and HD-4050 are inverting and non-inverting 
hex buffer/level shifters. These devices perform the level 
shifting function utilizing a single supply voltage, Vcc. 
When level shifting, the Vss logic ‘‘zero’’ level must be 
common to both input and output. The logic “‘one’”’ level 
of the output equals Vcc. VjH (logic one input) must 
be greater than or equal to Vcc. Table I illustrates power 
supply, input, and output voltage ranges for buffer and level 
shifting functions. 
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Circuit Diagram 


The HD-4049/HD-4050 are pin-for-pin replacements for 
HD-4009/HD-4010 functions, offering the advantage of 
single supply operation. Pin 16 of the HD-4009/HD-4010 
is the Vpp supply. This pin on the HD-4049/HD-4050 is not 
internally connected, allowing direct plug in replacement 
with no effect on circuit operation. 


~See CMOS Packaging Section 5 for complete package infor- 
mation. This device is available in Ceramic Dual In-Line and 
Flat Packs. 


See package outline Code 1W and Code 9L. 


Operating Voltages : 


POWER 
CMOS DTL/TTL SUPPLY 
VOLTAGE VOLTAGE | VOLTAGE 
RANGE RANGE RANGE 
FUNCTION (INPUT) (OUTPUT) (Vec) 
Hex Level 
Shifter oy 
Hex Inverter 3 - 15V 
Hex Buffer 


TABLE | 


Specifications 


ABSOLUTE MAXIMUM RATINGS 


Power Supply Voltage Range, Vpp - Vss -0.5VDC to +15VDC 
Voltage at any Pin Vss -0.3VDC < Vp, < Vop t0.3VDC 
Storage Temperature Range -65°C to +150°C 
Power Dissipation Per Package 200mW 
Operating Temperature: HD-4049A-2 / HD-4050A-2 -55°€ to +125°C 
HD-4049A-9 / HD-4050A-9 -40°C to +85°C 


ELECTRICAL CHARACTERISTICS (STATIC) 


HD-4049A-2 / HD-4050A-2 


PARAMETER | SYM. | UNITS | Vcc | NOTES 
Noise Immunity 
(All Inputs) 
HD-4049A-2 v yee aN 
vii MBESS 
HD-4050A-2 ¥ 7 a +s BV 
- : ; V VoL = 2.9V 
HD-4049A-2 eae: VoL = 0.95V 
D.C. Output Voltage 
mA Vg = 04 
N-Channel mA Vg =04 
mA Vg =0.5 
Output Drive Current 
mA Vo =4.5 
P-Channel mA Vo =2.5 
mA Vo = 9.5 
Quiescent Device 20 MA Vin =Vecc 
Current 30 MA Vinh = Vcc 
Quiescent Device LW 5 Vin=Vecc 


Dissipation/Package LW 10 Vin =Vcc 


Se 
Oo 


-4049A-9 / HD-4050A-9 


PARAMETER sym. { min. | Typ. [ max. | min. | typ. | max. | min. | TYP. | MAX. | UNITS | Vcc | NOTES 
Noise Immunity 
(All Inputs) V V 3.6V 
1 1 2.25 OH = 3. 
HD-4049A-9 VNL 2 y) 45 V VOH =7.2V 
1.5 1.5 2.25 1.4 V VoL = 0.95V 
2.9 3 45 V VoH = 7.2V 
3 4.5 3 V VoL =2.9V 
0.01 0.01 0.05 V 5 
Output Voltage 
, 4.99 é 4.95 V 5 
3.1 mA 45 | Vg=04 
N-Channel 3.6 mA 5 | Vg=04 
9.6 mA 10 Vo =05 
Output Drive Current : 
mA Vo=45 
P-Channel mA Vg =2.5 
mA Vg=9.5 
Quiescent Device I 42 MA Vin = Vec 
Current | 70 | BA Vin = Vcc 
Quiescent Device P 15 210 LW 5 Vin =Vecc 
Dissipation/Package D 50 700 uw | 10 Vin = Vcc 
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Specifications (continued) 


ELECTRICAL CHARACTERISTICS (DYNAMIC) 
Ta = 25°C, Cy = 15pF, Input Rise and Fall Times = 20ns unless otherwise specified. 


HD-4049A- HD-4049A- 
HD-4050A-9 HD-4050A-9 


PARAMETER SYMBOL _ | MAX, Vcc 


High to Low Level tPHL 
Propagation Delay Time 


Low to High Level tPLH 


High to Low Level 
Transition Time 


Low to High Level 


Input Capacitance 
{Any Input) 
HD-4049A 
HD-4050A 


4.048 
ZA 
aim 
wa 
es hee 
"ae, eS, 
ie 
a 
a ie 
Sr Tae) 


Power per Inverter/Buffer— MW 


ames [oad Capacitance (C,) = 15pF 
ome oe (= 50PF 


10 102 103 104 
Input Frequency (f@) kHz 


SEMICONDUCTOR 


A OLVISION OF HARRIS CORPORATION 


HD-4066A 


Quad Bilateral Switch 


A WIDE RANGE OF OPERATING VOLTAGES FOR 
BOTH DIGITAL AND ANALOG APPLICATIONS 


see CMOS Packaging Section 5 for complete package infor- 
mation. This device is available in Ceramic Dual In-Line and 
Flat Packs. 


BODY CONTROLIS EMPLOYED IN THE TRANSMISSION 
GATE SWITCHES IN ORDER TO MINIMIZE IMPEDANCE 
VARIATIONS OVER THE SIGNAL INPUT RANGE 


VARIATION IN IMPEDANCE FROM SWITCH TO SWITCH pee:bachape outline Code TU ang Code OV. 
IN ONE PACKAGE IS LESS THAN 522 TYPICAL 


CONTROL INPUT IMPEDANCE — 10!2 2 TYPICAL 


The HD-4066 consists of four independent bilateral switches 
implemented with CMOS transmission gates. 


Each switch exhibits a low impedance between input and 
output terminals when its respective control input is “high”. 
A “low” on the control input turns off the CMOS trans- 
mission gate yielding a high impedance between input/output 
terminals. 


IN/OUT +V0D 
SIG A 
OUT/IN CONTA 


OUT/IN CONT D 
SiG B 
IN/OUT IN/OUT 


| SIG D 
CONT B OUT/IN 


Pin-for-pin compatibility with the HD-4016 is maintained 
while incorporating improvements in circuit performance. 
Control inputs of the 4066 are fully buffered, resulting in 
improved noise immunity characteristics. For the HD-4066, 
“On” resistance is lower and more constant over the input 
signal range. Improved impedance characteristics result from 
control of the body voltage of the N-Channel transmission 
gate transistor. When the switch is ‘On, the body material 
is tied to the input, allowing the body voltage to track the 
input voltage. This improves control of the N-Channel 
threshold, reducing impedance variation in the switch. 
When the switch is ‘’Off’’, the body material is tied to Vss. 


CONT C OUT/IN 
SIG C 
Vss IN/OUT 


CONTROL Go ee 
C) IN 


NORMAL OPERATION 
CONTROL-LINE BIASING: 
SWITCH ON, Vc “I= Vop 
SWITCH OFF, Vc "0" = Vss 


NIB ANBAN 
A WE 


i 


CONTROL 
Vc 


Power Dissipation/Package (Pp) — MW 


SIGNAL-LEVEL RANGE: 
Vss < Vis < VoD 


Switching Frequency (f) - kHz 


Specifications 


ABSOLUTE MAXIMUM RATINGS 


Power Supply Voltage Range, Vpp - Vss 
Voltage at any Pin 


Storage Temperature Range 
Power Dissipation Per Package 


Operating Temperature Range: HD-4066A-2 


-0.5VDC to +15VDC 

Vsg -0.3VDC S Vpin S Vop +0.3VDC 
-65°C to +150°C 

200mW 

-55°C to +125°C 


ELECTRICAL CHARACTERISTICS 


HD-4066A-2 
+1250C 
panameTer __| sym. | min. | tye. | max. | min. | tye. | wax. | min. | typ. [Max. | units | NoTEs 
Volts 
Terminals Applied 
Von «4 +10 
eae Ves 7 GND 
Quiescent Dissipatian/ Py 300 uW Ve 5 6, 12,13 GNO 
| Package ” Vis 1,4,8,11 S+10 
All Switches 0 Vos 2,3,9,10 +10 
Volts 
1 Terminals Applied 
Vpp 14 +10 
Ves 7 GND 
All Switches ON Pr 400 | KW ly, 5,6,12,13 +10 
Vis=Vos 1,4,8, 11  <+10 (Thru 10082) 
SIGNAL INPUTS (Vjs) 
AND OUTPUTS (Vgs) Vc=Vpp Vss_ Vis 
+7.5V -7.5V -7.5V to +7.5V 
60 220 80 280 145 320 Q +15V av 010 +15V 
+5V ~5V -5V to +5V 
i Q Ry = 10KQ2 
ON Resistance 85 400 120 500 190 550 +10V ov 0 to +10V L= 10 
+2.5V -2.5V — -2.5V to +2.5V 
160 3000 270 5000 360 5500 Q 45V OV 0 to +5V 
Q +7.5V - -7.5V +7.5 to -7.5V 
AON Resistance +15V OV +15 to OV 
Between Any 2 of Ri = 10K2 
4 Switches 2 +5V a -5V +5V to -5V 
+10V OV +10V to OV 
Sine Wave Response j % +5V -5V 5V (p-p) (2) Ry = WKQ 
(Distortion) | fig = 1kHz 
Input or Output (1) (4) Voo Ve=Vss_ Vis 
a UE Orr +100 +200 +75V-7.5V47.5V 
hoa +100 +200 +5V -5V +5V 
Resistance) 
Frequency Response Ve = Voo = +5V, Vss = - 5V RE=1KQ - 
Switch ON Vos Vie =5V\0- 
(Sine Wave Input) 20 Log Vis ~ -3dB Is = SV(-p) 
Vpop = +5V, Vc = Vss = -5V 
Feedthrough ee 00 ' cess RL = 1KQ 
‘ : Vig = 5Vip- 
Switch OFF 20 Los 19 “OS _ _50d8 1S = 5Vip-p) 
Vis 
VeclA) = Vop = +5V 
Crosstalk Between Any Vc(B) = Vgg = -5V RL = 1KQ 
2 of the 4 Switches Vis(A) = 
(freq. at -50dB) 5V (p-p) 
Eee 
ea es OO v0 N= as 
Capacitance » Z = 
Propagation Delay Vc = Vop = +10V, Vss = GND, Cy = 15pF 
| Signal Input to Vis = 10V (Square Wave) 
Signal Output ty = tf = 20ns (Input Signal) 
CONTROL (Vc) 
Noise Immunity VAL V Vop - Vss = 10V, lig = 104A Vis <Vop 
Trewern fe | || | Po | [ |} | ron 55-19 veSv00 ves [vs 600 
Average Input 
Crosstalk f 
noe: eae 
tape Cup (Square Wave) 


Maximum Allowable 
Control (nput 
Repetition Rate 


—_ 
oS 


MHz 


NOTES: 1. Limit determined by minimum feasible leakage measurement for automatic testing. 
_2. Symmetrical about 0 volts. 


Vpp = 10V, Vsg = GNO, Ry = 1K 
CL = 15pF 

Vc = 10V (Square Wave) 

ty = tp = 20ns 


fs 


Specifications 


ABSOLUTE MAXIMUM RATINGS 
Power Supply Voltage Range, Vpp - Vss 
Voltage at any Pin 
Storage Temperature Range 
Power Dissipation Per Package 


Operating Temperature Range: HD-4066A-9 


-0.5VDC to +15VDC 
Vss - 


0.3VDC < Vpin < Vpp +0.3VDC 


-65°C to +150°C 
200mW 
-40°C to +85°C 


ELECTRICAL CHARACTERISTICS 


HD-~4066A-9 
40°C 


PARAMETER SYM. TYP MAX. 


UNITS 


Quiescent Dissipation/ 
Pack age 
All Switches OF F 


uv 
4 


300 MW 


All Switches ON 


~ 
4 


300 MW 


SIGNAL INPUTS (Vjs) 


AND OUTPUTS (Vgs) 
80 250 80 280 130 300 
ON Resistance 100 450 120 500 170 520 
190 3500 270 5000 330 5200 


Aon Resistance 
Between Any 2 of 
4 Switches 


Sine Wave Response 
(Distortion) 


Input or Output 
Leakage-Switch OF F 
(Effective OFF 
Resistance) 


(1) 


+100 
+100 


+200 
+200 


Frequency Response 
Switch ON 
(Sine Wave Input) 


Feedthrough 
Switch OFF 


Crosstalk Between Any 


2 of the 4 Switches 
(freq. at -50dB) 


Capacitance Input 


2 
na 


Pp 


Capacitance Output pF 
Capacitance 


Feedthrough pF 


Propagation Delay 


Signal Input to 
Signal Output 


CONTROL (Vc) 
Noise {mmunity 


< 


Input Current 


Average Input 
Capacitance 


co 
mn 


Crosstalk 
Control Input to 
Signal Output 


mV 


Propagation Delays 


tpal 


Maximum Altowable 
Control Input 
Repetition Rate 


MHz 


NOTES: 1. Limit determined by minimum feasible leakage measurement for automatic testing. 
2. Symmetrical about 0 volts. 


OV 
+7.5V se -75V = +7.5 to -7.5V 
+15V OV +15 to OV 
Q +5V nr -5V +5V to -5V 
+10V OV +10V to OV 
V 


NOTES 
Volts 
Terminals Applied 
Vop=«si14 +10 
Vss 7 GND 
Vc 5,6, 12, 13 GND 
Vis 1,4,8, 11 +10 
Vos 2,3,9, 10 S+10 
Valts 
Terminals Applied 
Vop 14 +10 
Vss 7 GND 
Vc 5,6, 12, 13 +10 


Vis=Vos 1,4,8, 11 


S+10 (Thru 1002) 


Ve = Voo 
+7.5V 
+15V 


Vss 
-7.5V 
ov 


Vis 
-7.5V to +7.5V 
0 to +15V 


+6V 
+10V 


-5V 
OV 


-5V to +5V 


0 to +10V RL = 10K 


+2.5V 
+5V 


-2.5V = -2.5V to +2.5V 


0 to +5V 


Ry = 10KQ 


ee fee: -5V 5M (p-p) (2) Ry = 10KQ 
fig = 1kHz 
Vpo Vc=Vss_ Vis 
+7.5V -75V  +7.5V 
+5V -5V +5V 


Vc = Vop = +5V, Vss = - SV 
RL = 1KQ 


Vv 
20 Log 49 7 = -3dB Vis = 5V(p-p) 


Vpp = +5V, Vc = Vgg = -5V 
Dp = +5V, Vc = Vsg Ry = 1K 


V Zev: 
20 Log ite = -6008 MISTiOy ADD! 


VeclA) = Vop = +6V 
Vc(B) = Vgs = -5V 


Vos(B) _ 
20 Log 10 VisiAl = -50d 


RL=1KQ 
ViglA) = 
5V (p-p) 


Von = +5V, Vc = Vsg = -5V 


Vop = +5V, Vc = Vss = -5V 
Vop = +5V, Vc = Vss = -5V 


Vc = Vop = +10V, Vss = GND, Cy = 15pF 
Vis = 10V (Square Wave) 
ty = tf = 20ns (Input Signal) 


Voo - Vss = 10V, lig = 10HA- Vis <Vpp 


Von - Vss = 10V, Vc SVpo - Vss Vis $Vop 


Vop - Vss = 10V 
Vc=10V 
(Square Wave) 

tre = tte = 20ns 


Ry = 10KQ 


Ry = 30082, Vig € 10V, Cy = 15pF 


Vop = 10V, Vgg = GND, Ry = 1K 
Cy = 15pF 

Vc = 10V (Square Wave) 

ty = tf = 20ns 


packaging, ordering and 
literature guide 


CERAMIC 


248 —> 
t 


018 + .003 
.100 


INDEX NOTCH 


——— .§00 ——= 
.220 MAX. 
{ —— 530 —> 


feet 


i .050 TYP. 
| / 11+ cone \e 
—=} |—— 018 + .003 -e| | 90/450 


*NOTE: 1. All dimensions in inches. 
2. All dimensions £.010 unless otherwise shown. 


HARRIS 
SEMICONDUCTOR 


A DIVISION OF HARRIS CORPORATION 


CMOS Packaging 


FLAT PACK 


Code 9V TO-86 (METAL BOTTOM) 
BRAZED SEAL FLAT PACK * 


SEATING PLANE 


|— 250 —~|—— 250 — 


D0 


013 REF. 


005 + .002 


Code SL 16 LEAD BRAZED SEAL 
FLAT PACK * 


—- |>—PIN ONE INDEX SEATING PLANE 


.050 
“4 


ee Ree S& = = 


Code 9M 24 LEAD BRAZED SEAL 
FLAT PACK * 


PIN ONE INDEX 


SEATING 
PLANE 


.050 TYP. 


.018 + .003 


.090 MAX. —» 


.025 TYP. 


RIS 
SEMICONDUCTOR 


A DIVISION OF HARRIS CORPORATION 


CMOS Product Code 


Harris CMOS Products are designated by ‘“‘PRODUCT CODE”. When ordering, please refer to products by the full 
code. Harris Products will always begin with “H’’. Specific device numbers will always be isolated by hyphens. 


4000 SERIES 


EXAMPLE: HARRIS LOGO (LETTER — H) 


| FAMILY DESIGNATION (LETTERS) 
PACKAGE TYPE (NUMBERS) 
SPECIFIC DEVICE TYPE NUMBERS & LETTERS 
— RANGE (NUMBERS) 


H D1 - 4001A 2 


FAMILY (LETTERS) 


PACKAGE (NUMBERS) TEMPERATURE RANGE 
D — DIGITAL 


1— DUAL IN-LINE CERAMIC 2— -55°C to +125°C 
9 — FLAT PACKAGE 9— -40°C to +85°C 


54C/74C SERIES 


EXAMPLE: HARRIS LOGO (LETTER — H) 


FAMILY DESIGNATION (LETTERS) 
PACKAGE TYPE (NUMBERS) 


TEMPERATURE RANGE (NUMBERS) 
; [ SPECIFIC DEVICE TYPE NUMBERS 
74C10 


H D 9 - 


FAMILY (LETTERS) 


D — DIGITAL 


PACKAGE (NUMBERS) 


1 — DUAL IN-LINE CERAMIC 
9 — FLAT PACKAGE 


m 


TEMPERATURE RANGE 
54C — -559C to +125°C 
74C— 00°C to +70°C 


Harris Product Literature Guide 


@ CATALOGS 


INTEGRATED CIRCUITS 
CONDENSED FORM (Integrated Circuits Catalog) 


HD-54C/74C CMOS 


@ DATA SHEETS 


LINEAR 
HA-909/911 


HA-2000/2005/2000A 
2005A 
HA-2050/2055/2050A 
2055A 
HA-2060/2065/2060A 
2065A 
HA-2111/2211 
HA-2311 
HA-2400/2404/2405 


HA-2420/2425 


HA-2500/2502/2505 
HA-2510/2512/2515 
HA-2520/2522/2525 
HA-2530/2535 


HA-2600/2602/2605 
HA-2620/2622/2625 


HA-2630/2635 
HA-2640/2645 
HA-2650 
HA-2700/2704/2705 
HA-2720/2725 
HA-2730 


DIGITAL 


DIGITAL DATA SHEETS 


Operational Amplifiers 
(See application notes 501,502) 
F.E.T. Input Preamplifier 


High Slew Rate F.E.T. Input 

Op Amp 

Wide Band F.E.T. Input 

Op Amp 

Precision Voltage Comparator 
Precision Voltage Comparator 
PRAM, Four Channel Op Amp 

(See application note 514) 

Sample & Hold, Gated Op Amp 
(See application note 517) 

High Slew Rate Op Amp 

High Slew Rate Op Amp 

High Slew Rate Op Amp 

Wide Band High Slew Inverting Amp 
(See application note 516) 

High Impedance Op Amp 

Wide Band, High Impedance Op Amp 
(See application note 509) 

High Performance Current Booster 
High Voltage Op Amp 

Dual High Performance Op Amp 
High Performance Op Amp 

Current Programmable Op Amp 
Dual, Current Programmable Op Amp 


( REE SECTIONS 3 & 4 THIS CATALOG) 


MEMORY 


HD-234/534 

HD-235/535 

HD-536 

HD-6600 

HD-6605 

HMI-0110/0168/0104 
0186 


Hex Interface Inverters 
Hex Interface Drivers 
Hex Interface Driver 
Quad Power Strobe 

Quad Logic Strobe 
Commercial Diode Matrix 


MONOLITHIC DIODE MATRICES AND 


INTERFACE CIRCUITS 


HPROM-8256 
HPROM-0512 
HPROM-1024/1024A 


256-Bit, Bipolar PROM 
512-Bit, Bipolar PROM 
1024-Bit Field Programmable 
Bipolar PROM 


HA-2820/2825 
HA-2900 

HD-0165 

HD-245 to 249 
HD-1488/1489/1489A 


H!-200 

H!-201 
HI-506A/507A 
HI-508A/509A 
HI-1080/1085 


HI-1800A 
Hl-1818A/1828A 


ANALOG SWITCHES 
HI-5040 8 =SPST 

HI-5041 
HI-5042 SPDT 
HI-5043 
HI-5044 DPST 
HI-5045 
HI-5046 
HI-5047 


DPDT 
4 PST 


HM-7200 

HM-7202 

HM-7220 

7600 Series 
HM-7610/7611 
HM-7620/7621 
HM-7640/7641/7642 


HM-7643/7644 


uo 


Phase Locked Loop 

(See application notes 601, 602, 605) 
Chopper Stabilized Op Amp 

(See application note 518) 

Key Board Encoder 

(See application note 204) 

Line Transmitter Receivers 

(See application notes 205,207) 
Line Transmitter Receivers 

(See application note 205) 

Dual SPST CMOS Analog Switch 
Quad SPST CMOS Analog Switch 
16 Channel Analog Multiplexers 

8 Channel Analog Multiplexers 
8-Bit, D to A Converter High Speed 
Monolithic (See application notes 
511, 512) 

DPDT CMOS Analog Switch 

8 Channel Analog Multiplexers 


Dual SPST 


Dual SPST 


Dual DPST 


(7502) HI-5048 Dual DPST (3082) 
(7582) HI-5049 Dual DPST (3082) 
(7592) Hi-5050 SPDT (3022) 
(7522) HI-5051 Dual SPDT (3022) 
(75Q) 
(7592) 
(7502) 
(75) 


256 x 1 Static CMOS Random 
Access Memory 

1024 x 1 Static N-Channel RAM 
4096 x 1 Dynamic N-Channel RAM 
Bipolar Generic PROM Family 
256 x 4 Field Programmable 
Bipolar Generic PROM 

512 x 4 Field Programmable 
Bipolar Generic PROM 

1024 x 4 Field Programmable 
Bipolar Generic PROM 

512 x 8 Field Programmable 
Bipolar Generic PROM 


@ APPLICATION NOTES 


NOTE 202 HPROM-0512 Bipolar PROM 
NOTE 203 Programming the HPROM-0512 
in an Expanded Configuration 
NOTE 204 Designing with the HD-0165 
Keyboard Encoder 
NOTE 205 High Speed Digital Communications 
NOTE 206 Monolithic Diode Matrices 
NOTE 207 Receiver/Transmitter Noise {mmunity 
NOTE 208 Minimizing Gate Oxide Failures 
Due to Handling 
NOTE 209 CMOS: Some Application Guidelines 
NOTE 210 Using Junction Isolated CMOS 
NOTE 501 HA-909 Operational Amplifiers 
NOTE 502 HA-909 Operational Amplifiers 
Performance Tailoring 
NOTE 504 Automatic Phase Margin Testing 
NOTE 505 A High Impedance Hystersis Circuit 
NOTE 506 Equivalent Input Noise Measurements 
on High Gain Monolithic Operational 
Amplifiers 
NOTE 507 A Simple Function Generator Using 
Operational Amplifiers 
@ CHIP SHEETS 
CF-1085 8-Bit D to A Converter Monolithic Chip 
CF-1800A 4 Channel CMOS Analog Switch Monolthit Chip 
CF-1818A 8 Channel CMOS Analog Multiplexer Monolithic Chip 
CF-1828A 8 Channel CMOS Analog Multiplexer Monolithic Chip 
CF-2005 F.E.T. Input Preamplifier Monolithic Chip 
CF-2405 PRAM!™ 4 Channel Programmable Amplifier 
Monolithic Chip 
CF-2425 Sample & Hold Gated Operational 
Amplifier Monolithic Chip 
CF-2505 High Slew Rate Operational Amplifier 
Monolithic Chip 
CF-2515 High Slew Rate Operational Amplifier 
Monolithic Chip 
CF-2525 High Slew Rate Operational Amplifier 
Monolithic Chip 
CF-2535 High Slew Rate, Wide Band Inverting Amplifier 
Monolithic Chip 
CF-2605 High Input Impedance Operational Amplifier 
7 Monolithic Chip 
CF-2625 Wide Band Operational Amplifier Monolithic 
Chip 
CF-2635 Current Booster 


@ SPECIAL LITERATURE 


RELIABILITY REPORTS 


Issue 3 
Issue 6 
Issue 7 
Issue 8 


Low Power Monolithic Op Amp 


HA-2500 High Slew Rate Monolithic Op Amp 
Complementary MOS Process 

Field Programmable Read-Only Memory Devices 
HPROM-0512, HPROM-1024, HPROM-8256 


uD 


NOTE 508 
NOTE 509 
NOTE 510 
NOTE 511 
NOTE 512 
NOTE 514 
NOTE 515 
NOTE 516 
NOTE 517 
NOTE 518 
NOTE 601 


NOTE 602 


NOTE 605 


CF-2645 
CF-2650 


CF-2705 


CF-2725 
CF-2735 


CF-2825 
CF-2905 


CF-200 
CF-201 
CF-506A 


CF-507A 


CF-508A 
CF-509A 


Test Procedures for Operational 
Amplifiers 

A Simple Comparator Using the 

HA-2620 

A Simple Square-Triangle Wave- 

form Generator 

Digital to Analog Converter Applications 
Counter Type A to D Converter 

The HA-2400 PRAM, 4 Channel 
Operational Amplifier 

Operational Amplifier Stability: Input 
Capacitance Considerations 

The HA-2530/2535 Wideband High Slew 
Inverting Amplifier 

Applications of a Monolithic Sample-and- 
Hold/Gated Operational Amplifier 

The HA-2900 Monolithic Chopper Stabilized 
Amplifier 

Introduction to the Phase Locked Loop 


A General Analysis of the Phase 
Locked Loop 

The HA-2820/2825 Low Frequency 
Phase Locked Loops 


High Voltage Operational Amplifier 

Dual High Performance Operational 
Amplifier 

High Performance Operational Amplifier 
Monolithic Chip 

Current Programmable Operational Amplifier 
Dual Current Programmable Operational 
Amplifier 

Phase Locked Loop Monolithic Chip 

Chopper Stablized Operational Amplifier 
Monolithic Chip 3 

Dual SPST CMOS Analog Switch 

Quad SPST CMOS Analog Switch 

16 Channel Analog Multiplexer with Over Voltage 
Protection Monolithic Chip 

Dual 8 Channel Analog Multiplexer with Over 
Voltage Protection Monolithic Chip 

8 Channel Analog Multiplexer 

8 Channel Analog Multiplexer 


MEMORY PRODUCTS TECHNICAL DATA BOOKLET 
OEM PRICE SCHEDULE (dated May 1974) 

NEW LINEAR PRODUCTS BOOKLET 
OPERATIONAL AMPLIFIERS GUIDE 

TECH BRIEF HM-7620/7621 

TECH BRIEF 4096 BIT RAM 

TECH BRIEF HM-7220 
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4210 N. BROWN AVENUE SUITE 704 SUITE 132 SUITE 322 P.0.BOX 883 as the Oe ’ ve . 
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(602)946-3556 WASHINGTON, D.C. 20037 MINNEAPOLIS, MINN. 55435 DAYTON, OHIO 45402 (305)727-5826 . _% 
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SUITE 103 SUITE 264 3215 E. MAIN STREET SUITE 325 7 
4014 LONG BEACH BLVD. 1443 W. SCHAUMBURG ENDWELL, N.Y. 13760 650 E. SWEDESFORD ROAD - 
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(415)964-6443 (214)231-9031 


NATIONAL REPRESENTATIVES — ee 


N. R. Schultz Co. 
P.0.BOX 159 


(617)237-5430 


R. W. Mitscher Co. (con’t.) 
ROUTE 5 SINGLETON RD. 


Beacon North, Inc. 
7115 LEESBURG PIKE 


Munro Electronic 
Components, Ltd. 


Celtec Company 
8799 BALBOA AVENUE 


FALLS CHURCH, VA. 22043 SAN DIEGO, CALIF. 92123 BELLEVUE, WASH. 98009 SHELBYVILLE, TENN. 37160 2684 SLOUGH STREET 
(703)534-1673 (714)279-7961 (206) 454-0300 (615)684-4544 MISSISSAUGA, ONTARIO 
CANADA 


4175 S.W. CEDAR HILL BLVD. 
BEAVERTON, OREGON 97005 
(503)643-1644 


Checkmate Sales Inc. 
P.O. BOX 22411 

DENVER, COLORADO 80222 
(303)771-4920 


8513 LUCERNE ROAD 
RANDALLSTOWN, MD. 21133 
{301)922-1248 


Bob Rush Associates 
1423 WILLOW DRIVE 
; OLATHE, KANSAS 66061 
(913)782-1177 


3100 BASIN CT. 
VIRGINIA BEACH, VA. 23451 
(804)481-7200 


(416)676-1042 


R. W. Mitscher Company 
P.O. BOX 10541 TROUTVILLE, VA. 24175 

RALEIGH, N.C. 27605 (703)345-3283 ‘ 
(919)828-0575 Cressy 


ROUTE 3, BOX 362 
P.O. BOX 17556 

SALT LAKE CITY, UTAH 84117 
(801)268-3533 


INTERNATIOWAL REPRESENTATIVES — 


EUROPEAN rn FAR EAST Pio 
European Headquarters France Netherlands Switzerland Far East Headquarters South Africa Shas 
HARRIS SEMICONDUCTOR INC. SPETELEC TECHMATION N. V. STOLZ A.G. HARRIS SEMICONDUCTOR SOUTH CONTINENTAL 

53 BD de WATERLOO TOUR EUROPA GEBOUW 105-106 BELLIKONERSTR. 218 TIME-LIFE BUILDING DEVICES (PTY.) LTD. 

B-1000 BRUSSELS BELLE EPINE SCHIPHCL-OOST CH-8968 MUTSCHELLEN 2-3-6 OTEMACHI P.O. BOX 56420 _ 


BELGIUM 


Belgium 

BETEA SPRL 

15 AV. GEO. BERNIER 
B-1050 BRUSSELS 


Denmark 

DITZ SCHWEITZER AS. 
HESSELAGER 27 
DK-2600 GLOSTRUP 


Finland 

FINN METRIC OY 
AHERTAJANTIE 6D 
SF-02101 TAPIOLA PL 6 


F-94320 THIAIS 


Germany & Austria 
ERIE ELEKTRONIK GMBH 
KREUZSTEINSTRASSE 1 
D-8500 NURNBERG 


Israel 
MRBD 
20, PNEY HAGIVA STR. 
POB 1717 RAMAT -GAN 


Italy 
ERIE ELETTRONICA SPA 


VIA MELCHIORRE GIOIA 66 


1-20125 MILANO 


NL-AMSTERDAM 


Norway 
NECO A/S 
STANSEVEIEN 4 
N-OSLO 9 


Spain & Portugal 


United Kingdom & 
Ireland 

MEMEC LTD. 

THE FIRS, WHITCHURCH 

NR. AYLESBURY, BUCKS. 


INSTRUMENTOS ELECTRONICOS 


de PRECISION 


ALCALDE SAINZ de BARANDA 39 


MADRID 9 
Sweden 


A.B. ELEKTROFLEX 


BOX 7068 


S-17207 SUNDBYBERG 


rFiARRIS 
SEMICONDUCTOR 


A DiVIS'ON OF HARRIS CORPORATION 


CHIYODAKU, TOKYO 
JAPAN 


Australia 

CEMA (DISTRIBUTORS) 
PUY LTS: 

21 CHANDOS STREET 

CROWS NEST, N.S. W. 2065 


Japan 


MITSUBISH! CORPORATION 
6-3, MARUNOUCHI 2-CHOME, 


CHIYODA-KU 
TOKYO, 100-91 


HAKUTO COMPANY LTD. 
FOREIGN DIVISION 
C.P.0. BOX 25 

TOKYO, 100-91 


PINEGOWRIE. TVL. 2123 


rs 


